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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a detecting method of cytosine methylation in DNA, 

a) Operation steps in which a denaturation reagent and/or a solvent, and at least one sort of 
radical scavengers exist in that which incubates with a solution of a bisulfite (= hydrogen sulfite, 
2 [ n a genomic DNA probe between a 0.1 mol/1. density range and 6 mol/L, 

b) Operation steps with which a processing DNA probe is diluted in water or solution, 

c) Operation steps by which a DNA probe is amplified by a polymerase reaction, 

d) A method, wherein arrangement changes to what extent to a genomic DNA probe and mere 
operation steps which are detected and reason a methylation state of at least one seat in a 
genomic DNA probe and ** are carried out by processing by Step a. 

[Claim 2] 

A method according to claim 1, wherein a denaturation reagent and/or a solvent are chosen from 
the following compound group or a list of compounds : 

Polyethylene-glycol dialkyl ether, dioxane, and a substituted derivative, Urea or a derivative, 
acetonitrile, the primary alcohol, secondary alcohol, Tertiary alcohol, diethylene-glycol dialkyl 
ether, triethylene glycol dialkyl ether, Tetraethylene glycol dialkyl ether, pentaethylene glycol 
dialkyl ether, hexa ethylene glycol dialkyl ether, DMSO, THF. 
[Claim 3] 

A method according to claim 1 or 2, wherein a radical scavenger is chosen from the following 
compound group : 

Di-, trihydroxy benzene, a green tea extract (green tea extract), PIKUNOGE Norian (pine bark 
extract), gingko nut 2 leaf extract (EGb761), Various fruit extracts and a flavonoid mixture 
(GNLD) of a vegetable extract, A bio-normalizer (Sun-O), DPPH (l,l-diphenyl-2- 
picrylhydrazyl), NDGA (NORUJIHIDO log noise rate acid), TOROROKUSU (6-hydroxy- 
2,5,7,8-tetramethyl chroman 2-carboxylic acid), 2,6-di-tert-butylphenol, 4-methyl-di-tert- 
butylphenol, 4-methoxy-di-tert-butylphenol, 2,6-di-tert-butyl-p-cresol, 3,4-dihydroxybenzoic 
acid, vitamin C, vitamin E, the vitamin Q. Hydroquinone, ubiquinone, lignan, a hydroxyterpene, 
flavonoid, Curcumin, tannin, retinoic-acid compound, and germanium- 132 BISUBETA 
carboxyethyl germanium SESUKIOKISHIDO, hyperoxidation dismutase (SOD), hyperoxidation 
catalase, an alpha naphthoflavone, JI (2-methyl-5-chlorophenyl) dithio NETO and Cu(II) 
derivative, mebendazole, CS (chloroform solubility) alkaloid extract, 
4-(3 , 5 -di-tert-butyl-4-hydroxyphenyl)-3 -hydroxy- 1 ,2-naphthoquinone, 
4-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -methoxy- 1 ,2-naphthoquinone, 
A 4-(3,5-di-tert-butyl-4-hydroxyphenyl)- 1 ,2-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -bromine 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-Krol 1 ,4-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -methoxy- 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-l,4-naphthoquinone, 
A 2-(3,5-di-tert-butyl-4-hydroxyphenyl)- 1 ,4-naphthoquinone, 

4-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,2- 



anthraquinone, 

4-(3,5-di-tert-butyl-4-^ 5,6,7,8-tetrahydro 1 ,2- 

anthraquinone, 

4-(3 9 5-di4ert-butyl-4-hydroxyphenyl)-5,5,8 9 8-tetramethyl 5,6,7,8-tetrahydro 1 ,2-anthraquinone, 
3-bromine 4-(3,5-di-tert-butyl-4-hydroxyphenyl)-5 ? 5 ? 8 ? 8-tetramethyl 5,6,7,8-tetrahydro 1 ,2- 
anthraquinone, 

2 -(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)- Indang 1,3-dione, 
2-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-3,4-epoxy-3-hydroxy-4-methoxy-3,4- 
dihydro-2H-naphthalene 1-one, 

2-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-3,4-epoxy-3,4-dimethoxy- 3,4-dihydro- 
2H-naphthalene 1-one, 

2 -(3,5-di-tert-butyl-4-hydroxyphenyl)- Indang 1-one, 

A 3,3-**- [indene- 1-one [ 2 -(3,5-di-tert-butyl-4-hydroxyphenyl)- ]]-3-yl, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-bromine 5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,4- 

anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-Krol 5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4-anthraquinone, 
2-bromine 3-(3-bromine 5-tert-butyl-4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 
1 ,4-anthraquinone, 

2-bromine 3-(3,5 - jib 4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,4- 

anthraquinone, 

2- bromine 3-(3-bromine 5-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,5,8,8-tetramethyl 5,6,7,8- 
tetrahydro 1 ,4-anthraquinone, 

3- bromine 2-(3,5-di-tert-butyl-4-hydroxyphenyl)-l ,4-anthraquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy- 1 ,4-anthraquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-l,4-anthraquinone, 
5,5,8,8-tetramethyl 5,6,7,8-tetrahydronaphthalene 1,3-diol, 

A 3-methoxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydronaphthalene 1-oar, 

4 -(3-Krol 5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- Benzoic acid, 
Methyl- 4 -(3-Krol 5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- A 
benzoate, 

4 -(3 -hydroxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl)- Benzoic acid, 

Methyl-(3-methoxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl)-benzoic acid, 

4 -(3-hydroxy-5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- Benzoic 

acid, 

Methyl- 4 -(3 -hydroxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl-azo)- A benzoate, 

4 -(3-hydroxy-5,5,8,8-tetramethyl 1,4-dioxo 1,4,5, 6,7, 8-hexahydroanthracene 2-yl-azo)- Benzoic 

acid, 

3- (3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 
cyclopenta[b] naphthalene 1,2-dione, 

3-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 



anthracen-3H- 1 ,2,4-trione, 

2-(3 9 5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,8-dimethyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-6 ? 7-dimethyl- 1,4-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxypheny l)-3 -methoxy-5 -methyl- 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5-methyl-l,4-naphthoqu^ 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-6-methyl-l,4-naphthoq 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-m 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5 ? 6-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5,6-dimethyl- 1,4-naphthoquinone, 

2- (3 9 5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5 ? 7-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5,7-dimethyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-ethylthio- 5 -methyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-ethylthio- 6-methyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,8-dimethyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-6,7-dimethyl- 1,4-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -hydroxy-5 -methyl- 1 ,4-naphthoquinone, 

3 -(3 , 5 -di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5 -methyl- 1 ,4-naphthoquinone, 

2- (3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -hydroxy-6-methyl- 1 ,4-naphthoquinone, 

3 - (3 , 5 -di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-6-methyl- 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,6-dimethyl- 1,4-naphthoquinone, 

2- (3-bromine 5-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,6-dimethyl- 1 ,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5,6-dimethyl- 1,4-naphthoquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,7-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5,7-dimethyl- 1,4-naphthoquinone. 
[Claim 4] 

A method of above-mentioned claim 1 thru/or 3 denaturalizing thermally [ before a genomic 
DNA probe's processing ] given in any 1 paragraph. 
[Claim 5] 
Step c. 

a) A partial step of amplification by at least one primer pair of various arrangement which carries 
out a hybrid to a pretreatment DNA probe by claim 1 nonspecific, and one or more amplifiers 
produce from there at an PCR step before PCR, 

b) or [ that it is the same as a part of pretreatment DNA probe [(+) chain or (-) chain] by claim 1 
respectively ] — or it being complementary and, a partial step of PCR amplification of output 
formed by pre-amplification by a primer of various arrangement which carries out a hybrid to 
DNA to be amplified specifically, and a method according to claim 1 coming out and carrying 
out. 

[Claim 6] 

A method of above-mentioned claim 1 thru/or 5, wherein amplification of two or more DNA 
portions is carried out within a reaction vessel given in any 1 paragraph. 
[Claim 7] 

A method of above-mentioned claim 1 thru/or 6, wherein heat-resistant DNA polymerase is used 
for a polymerase reaction given in any 1 paragraph. 
[Claim 8] 

A method of above-mentioned claim 1 thru/or 7, wherein desulfonation of DNA is carried out in 
front of Step c of claim 1 given in any 1 paragraph. 



[Claim 9] 

The hybrid of the PCR output is carried out on an oligonucleotide array for detection of 
pretreatment DNA, and it is a continuation to it. 

a) The hybrid of the amplification genomic DNA is carried out to at least one oligonucleotide 
under formation of a double chain, A partial step which adjoins a position from which said 
hybridization oligonucleotide should be directly investigated within a genomic DNA probe about 
methylation of said oligonucleotide at an interval to ten bases in the 3' end of said 
oligonucleotide, 

(b) An oligonucleotide which has the known arrangement of n nucleotide is elongated by one 
nucleotide at least using polymerase, A method of above-mentioned claim 1 thru/or 8 which has 
a sign which can detect this nucleotide and is characterized by carrying out a partial step for 
which said extension depends on a methylation state of each cytosine in a genomic DNA probe, 
and ** given in any 1 paragraph. 
[Claim 10] 

The hybrid of the PCR output is carried out on an oligonucleotide array for detection of 
pretreatment DNA, and it is a continuation to it. 

a) The hybrid of the one set of an oligonucleotide is carried out to amplification genomic DNA 
under formation of a double chain, A set of this oligonucleotide consists of two kinds of kinds, 
And a position from which a hybridization oligonucleotide of the 1st sort should be directly 
investigated about methylation of said oligonucleotide in a genomic DNA probe at an interval to 
ten bases in the 3' end of said oligonucleotide is adjoined, And the hybrid of the 2nd 
oligonucleotide of the 2nd sort is carried out to the 2nd field of a target molecule, A partial step 
into which 5' end of an oligonucleotide of the 2nd sort is separated from 3' end of a hybridization 
oligonucleotide of the 1st sort by size of each nucleotide, or a crevice to ten nucleotides as a 
result in a part of said selected position, 

(b) An oligonucleotide of the 1st sort which has the known arrangement of n nucleotide is 
elongated by the number of a nucleotide which is between 3 ! end of an oligonucleotide of the 1st 
sort, and 5' end of an oligonucleotide of the 2nd sort at the maximum using polymerase, A partial 
step for which said extension depends on a methylation state of each cytosine in a genomic DNA 
probe, 

(c) An oligonucleotide of the 1st sort elongated by polymerase reaction which it incubates under 
existence of ligase and an oligonucleotide adjoins, So that an oligonucleotide of the 2nd sort may 
be combined and 3' end which has the existing 3' hydroxy function of an oligonucleotide 
elongated here may adjoin 5' end of an oligonucleotide of the 2nd sort directly, A method of 
claim 1 thru/or 8 of given in any 1 paragraph, wherein a partial step from which an associated 
production thing is obtained by it, and ** are carried out, when extension of an oligonucleotide 
of the 1st sort is performed at a precedence step. 

[Claim 11] 

A method according to claim 10, wherein an oligonucleotide of the 1st sort and/or a used 
oligonucleotide of the 2nd sort which were used contain either the base T, A, and C or the base 
T, A, and G. 
[Claim 12] 

The hybrid of the PCR output is carried out on an oligonucleotide array for detection of 
pretreatment DNA, and it is a continuation to it. 

(a) The hybrid of the amplification genomic DNA is carried out to at least one oligonucleotide 
which has the known arrangement of n nucleotide under formation of a double chain, A partial 



step by which a hybrid is carried out to a position from which said hybridization oligonucleotide 
should in part or all be investigated within a genomic DNA probe about methylation of said 
oligonucleotide at the 3' end of said oligonucleotide, 

(b) When the hybrid of the oligonucleotide is beforehand carried out without a base deficit pair 
to ******_ed at the 3' end of said oligonucleotide, A partial step which is elongated by one 
nucleotide at least using polymerase, and has a sign which can detect at least one nucleotide and 
for which said extension depends on a methylation state of each cytosine in a genomic DNA 
probe, A method of claim 1 thru/or 8 given in any 1 paragraph ******(i n g). 
[Claim 13] 

A method of claim 1 thru/or 12 given in any 1 paragraph having a sign detectable for detection of 
PCR output, extension output, and/or an associated production thing. 
[Claim 14] 

A method of claim 1 thru/or 13 of given in any 1 paragraph, wherein a sign is fluorescent 

labeling. 

[Claim 15] 

A method of claim 1 thru/or 14 of given in any 1 paragraph, wherein a sign is radionuclide. 
[Claim 16] 

A method of claim 1 thru/or 13 of given in any 1 paragraph, wherein a sign of a nucleotide is a 
disengageable mass sign detectable with a mass spectrometer. 
[Claim 17] 

A method of claim 1 thru/or 13 given in any 1 paragraph which PCR output, extension output, 
and/or an associated production thing are detected with a mass spectrometer on the whole, and is 
characterized by what is clearly characterized with mass of said output by it. 
[Claim 18] 

A method of claim 1 thru/or 13 of given in any 1 paragraph, wherein one fragmentation each of 
PCR output, extension output, and/or an associated production thing is detected with a mass 
spectrometer. 
[Claim 19] 

A method according to claim 18, wherein fragmentation of PCR output, extension output, and/or 
an associated production thing is generated by digestion by one piece, two or more exonucleases, 
or endonuclease. 
[Claim 20] 

A method given in claims 18 and 19, wherein fragmentation generated for better detectability in 
a mass spectrometer has net charge positive or negative. [ each ] 
[Claim 21] 

PCR output, extension output, and/or an associated production thing use matrix care laser 
desorption / ionization mass spectrometry (MALDI-TOF), Or a method of above-mentioned 
claim 1 thru/or 20 detecting and visualizing using electronic spray mass spectrometry (ESI) 
given in any 1 paragraph. 
[Claim 22] 

Genomic DNA is obtained from a DNA probe and a source of the origin of DNA, for example A 
cell strain, A method of above-mentioned claim 1 thru/or 21 which includes tissue of blood, a 
sputum, facilities, urine, cerebrospinal fluid, a paraffin thicket organization, for example, an eye, 
intestines, the kidney, a brain, the heart, a prostate gland, a lung, an udder, or liver, an 
organization slide, and possible combination of all them given in any 1 paragraph. 
[Claim 23] 



In use of a method of above-mentioned claim 1 thru/or 22 for diagnosis of a disadvantageous 
result for a patient or an individual, and/or prediction given in any 1 paragraph, said 
disadvantageous result ~ following category: ~ drugs operation; which is not desirable — cancer 
disease; — CNS malfunction, obstacle or illness; ~ aggression syndrome or action obstacle; ~ 
clinical, psychological, and social a conclusion; psychogender obstacle and personality sexual 
disorder; senile dementia, and/or an associative syndrome; cardiovascular disease of a brain 
disorder. Malfunction and an obstacle; Malfunction of a gastroenteric region, an obstacle, or 
malfunction of the illness; respiratory system, An obstacle or an illness; An injury, inflammation, 
infection, immunity, and/or malfunction of the body as unusual [ in a prognosis; growth process 
], An obstacle or an illness; use of a method belonging to at least one of the skin, muscles, 
connective tissue or a bony malfunction, an obstacle or illness; internal secretion and metabolic 
dysfunction, an obstacle, an illness; headache, or the sexual malfunction. 
[Claim 24] 

Use of a method of above-mentioned claim 1 thru/or 23 for investigation of distinction of a 

cellular type or an organization or cell differentiation given in any 1 paragraph. 

[Claim 25] 

A kit comprising: 

A reagent containing a bisulfite. 

A denaturation reagent or a solvent. 

A radical scavenger and a primer for manufacture of an amplifier. 

A guide for implementation of assay of claim 1 thru/or 22 given in any 1 paragraph. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the detecting method of the cytosine methylation in DNA. 
[0002] 

The observation levels often studied in molecular biology by methodological development in 
recent years are the gene itself, translation to RNA of this gene, and protein produced from there. 
How and when the activity of a specific cell and the specific gene of an in-house and inhibition 
are controlled by the ability of which gene to turn on a switch in progress of a manifestation of 
an individual can give correlation with a gene, or the scale and the characteristic of methylation 
of a genome. In the limitation, the state of a **** object appears in the methylation pattern from 
which each gene or the genome changed. 
[0003] 

5-methylcytosine is a base embellished with a covalent bond most frequently within DNA of an 
eukaryotic cell. This base has played the role set, for example to regulation, genomic imprinting, 
and tumorigenesis of transfer. Therefore, identification of 5-methylcytosine as a component of 
gene information is dramatically important. However, since a 5-methylcytosine position has the 
base pair action as cytosine with the same 5-methylcytosine, it cannot be identified by 
sequencing. The epigenesis information which has 5-methylcytosine in PCR amplification will 
be lost thoroughly. 
[0004] 

The comparatively new examination method of DNA on the 5-methylcytosine frequently applied 



to during this period is converted into uracil which is equivalent to thymidine by the base pair 
action of uracil by the alkaline hydrolysis following it based on the specific reaction of cytosine 
and a bisulfite. 5-methylcytosine is not embellished under said condition to it. Methylcytosine 
undistinguishable from cytosine by the hybridization action to the origin first DNA by that cause 
as cytosine which now remains uniquely by the art of the molecular biology of a "conventional 
method" , For example, it is converted so that amplification and hybridization, or sequencing can 
detect. All of such art are based on the base pair used extensively now. The advanced technology 
about susceptibility is defined by the method of confining **-ed DNA in an agarose matrix, This 
blocks diffusion and restoration (a bisulfite reacts only to a single stranded DNA) of DNA, and it 
is replaced by dialysis with all the quick sedimentation steps and washing steps (Olek, A. et al., 
Nucl. Acids. Res. 1996, 24, 5064-5066). By this method, each cell can be investigated and the 
possibility of this method is explained concretely. To be sure, although only the field of 
conventional each is investigated even to about 3000 base pair length, overall investigation of the 
cell covering thousands of possible methylation analysis is impossible. However, the very small 
fragmentation which consists of the amount of samples also with few this method is certainly 
unanalyzable. This is lost in spite of the nonproliferation by a matrix. 
[0005] 

The outline about an another publicly known possibility of detecting 5-methylcytosine, : which 
can be read in the following outline paper - Rein, T., DePamphilis, M. L., Zorbas, H., Nucleic 
Acids Res. 1998, 26, and 2255. 
[0006] 

Bisulfite art is used only in research except for conventional some (for example, Zechnigk, M. et 
al., Eur.J. Hum. Gen. 1997, 5, 94-98). However, a specific portion with a known always short 
gene is amplified by bisulfite processing, . [ whether sequencing (Olek, A. and Walter, J., Nat. 
Genet. 1997, 17, 275-276) is carried out thoroughly and ] Or each cytosine position, "a primer 
elongation reaction" (Primer-Extension-Reaktion) (Gonzalgo, M. L. and Jones, P. A., Nucl. 
AcidsRes. 1997, 25, and 2529-2531.) It is detected by WO-Patent 9500669 or enzyme cutting 
(Xiong, Z. and Laird, P. W., Nucl. Acids Res. 1997, 25, 2532-2534). In particular, detection by 
hybridization is also indicated (Olek et al., WO 9928498). 
[0007] 

: whose publication of others which have taken up application of the bisulfite art for the 
methylation detection in each gene is as follows — Xiong, Z. and Laird, and P. W. (1997). Nucl. 
Acids Res. 25, 2532; Gonzalgo, M. L. and Jones, and P. A. (1997), Nucl. Acids Res. 25, 2529; 
Grigg, S. and Clark, and S. (1994), Bioassays 16, 431; Zeschnik, M. et al. (1997), Human 
Molecular Genetics 6, 387; Teil, R. et al. (1994), Nucl. Acids Res. 22, 695; Martin, V. and others 
(1995), Gene 157, 261; WO 9746705, WO 9515373, and WO 45560. 
[0008] 

The view about the advanced technology in manufacture of oligomer arrangement, From the 
spontaneous generation study special number (Nature Genetics Supplement, Volume 21, January 
1999) published in January, 1999. Then, it can read in U.S. Pat. No. 5994065 about the 
manufacturing method of the solid support for a target molecule like the oligonucleotide by the 
literature quoted and the reduced nonspecific background signal. 
[0009] 

As for many, the fluorescent-labeling probe is used for the scan of an immobilization DNA 
sequence. Easy incorporation of Cy3 and Cy5 coloring matter is especially suitable for 
fluorescent labeling at 5'OH of each probe. Detection of the fluorescence of a hybrid probe is 



performed, for example via a confocal microscope. The coloring matter Cy3 and Cy5 can be 

commercially obtained along with many of other coloring matter. 

[0010] 

Matrix care laser desorption / ionization mass spectrometry (MALDI-TOF), it is very highly 
efficient development for analyzing biomolecule (Karas, M. and Hillenkamp, and F. (1988).) 
Laser desorption ionization of proteins with molecular masses exeeding 10000 daltons. Anal. 
Chem. 60 : 2299-2301. An analysis object is embedded into an extinction matrix. A matrix 
evaporates by a short laser pulse and it is conveyed into the gaseous phase, without 
fragmentation-izing an analysis object molecule in this way. Ionization of an analysis object is 
attained by the collision with a matrix molecule. The impressed voltage accelerates ion into the 
flight pipe of no magnetic field. Since the mass of said ion differs, ion is accelerated by various 
strength. Smaller ion reaches a detector more quickly than larger ion. 
[0011] 

MALDI-TOF spectroscopy is very well suitable in the analysis of peptide and protein, some 
analyses of nucleic acid are difficult (Gut, I. G. and Beck, and S. (1995).) DNA and Matrix 
Assisted. Laser Desorption Ionization Mass Spectrometry. Molecular Biology: Current 
Innovations and Future Trends 1 : 147-157. In the case of nucleic acid, in about 100 times, 
susceptibility gets worse than peptide, and it decreases too much with the increase in a fragsize. 
In the case of the nucleic acid which has the backbone so much electrified in negative, the 
ionization process by a matrix is inefficient- like intrinsically. In the case of MALDI-TOF 
spectroscopy, selection of a matrix plays a notably important role. About desorption of peptide, 
highly efficient matrices are found out very much [ some which produce very detailed 
crystallization ]. In the case of DNA, the matrices which surely attract some interest in the 
meantime existed, but the difference in susceptibility was not reduced by it. The difference in 
this susceptibility can be made to reduce by embellishing said DNA chemically so that DNA 
may be similar to peptide. The phosphorothioate nucleic acid in which the phosphate of the usual 
backbone was replaced by the thiophosphoric acid salt, it is convertible into DNA of a neutral 
electric charge by easy alkylation chemicals (Gut, I. G. and Beck, and S. (1995).) A procedure 
for selective DNA alkylation and detection by mass spectrometry. Necleic Acids Res. 23 : 1367- 
1373. Coupling of the "electric charge sign" (charge tags) to this ornamentation DNA is 
produced in improvement in the susceptibility for the same quantity as what is found out by the 
case where a total amount is peptide, charge tagging One strong point in which I accept it is that 
the stability of the analysis to the impurity which makes detection of a non-modified substrate 
very difficult improves. 
[0012] 

Genomic DNA is obtained from DNA of cell -, organization -, or other experiment probes with a 
standard method. "This standard method, the volume flitches and for Maniatis, a molecular- 
cloning: experiment manual, It is found out by reference like 1989" (Molecular Cloning: [ Fritsch 
und Maniatis eds. and ] A Laboratory Manual, 1989). 
[0013] 

Urea improves the efficiency of the bisulfite processing before sequencing of 5-methylcytosine 
in genomic DNA (). [ Paulin R, Grigg GW, Davey MW, Piper AA (1998) and ] Nucleic Acids 
Res. 26 : 5009-5010. 
[0014] 

Therefore, the technical problem of this invention is providing the detecting method of the 
cytosine methylation in DNA which conquers the fault of the advanced technology. 



[0015] 

In what is provided with the detecting method of the cytosine methylation in DNA, this technical 
problem is solved by carrying out the following operation steps. : 

a) Operation steps in which a denaturation reagent and/or a solvent, and at least one sort of 
radical scavengers exist in that which incubates with the solution of a bisulfite (= hydrogen 
sulfite, 2 ********) between density range 0.1 mol/1 and 6 mol/1 in a genomic DNA probe. 

b) Operation steps with which a processing DNA probe is diluted in water or solution. 

c) Operation steps by which a DNA probe is amplified by a polymerase reaction. 

d) Arrangement changes with processings by Step a to what extent to a genomic DNA probe, and 
it is the mere operation steps which are detected and reason the methylation state of at least one 
seat in a genomic DNA probe. 

[0016] 

It is advantageous that the denaturation reagent and/or the solvent are chosen from the following 
compound group or the list of compounds in this case according to this invention. : 
Polyethylene-glycol dialkyl ether, dioxane, and a substituted derivative, Urea or a derivative, 
acetonitrile, the primary alcohol, secondary alcohol, Tertiary alcohol, diethylene-glycol dialkyl 
ether, triethylene glycol dialkyl ether, Tetraethylene glycol dialkyl ether, pentaethylene glycol 
dialkyl ether, hexa ethylene glycol dialkyl ether, DMSO, THF. 
[0017] 

It is advantageous that the radical scavenger is chosen from the following compound group in 
this case. : 

Di-, trihydroxy benzene, a green tea extract (green tea extract), PIKUNOGE Norian (pine bark 
extract), gingko nut 2 leaf extract (EGb761), Various fruit extracts and the flavonoid mixture 
(GNLD) of a vegetable extract, A bio-normalizer (Sun-O), DPPH (l,l-diphenyl-2- 
picrylhydrazyl), NDGA (NORUJIHIDO log noise rate acid), TOROROKUSU (6-hydroxy- 
2,5,7,8-tetramethyl chroman 2-carboxylic acid), 2,6-di-tert-butylphenol, 4-methyl-di-tert- 
butylphenol, 4-methoxy-di-tert-butylphenol, 2,6-di-tert-butyl-p-cresol, 3,4-dihydroxybenzoic 
acid, vitamin C, vitamin E, the vitamin Q. Hydroquinone, UBIKINON, lignan, a hydroxyterpene, 
flavonoid, Curcumin, tannin, retinoic-acid compound, and germanium- 132 BISUBETA 
carboxyethyl germanium SESUKIOKISHIDO, hyperoxidation dismutase (SOD), hyperoxidation 
catalase, an alpha naphthoflavone, JI (2-methyl-5-chlorophenyl) dithio NETO and Cu(II) 
derivative, mebendazole, CS (chloroform solubility) alkaloid extract, 
4-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-l,2-naphthoquinone, 
4-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-l,2-naphthoquinone, 
4-(3,5-di-tert-butyl-4-hydroxyphenyl)-l,2-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-bromine 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-Krol 1 ,4-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -methoxy- 1 ,4-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -hydroxy- 1 ,4-naphthoquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-l,4-naphthoquinone, 

4-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,2- 
anthraquinone, 

4-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,2- 
anthraquinone, 

4-(3,5-di-tert-butyl-4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,2-anthraquinone, 

3- bromine 4-(3,5-di-tert-butyl-4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,2- 



anthraquinone, 

2 -(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)- Indang 1,3-dione, 
2-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-3,4-epoxy-3-hydroxy-4-methoxy-3,4- 
dihydro-2H-naphthalene 1-one, 

2-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-3,4-epoxy-3,4-dimethoxy- 3,4-dihydro- 
2H-naphthalene 1-one, 

2 -(3,5-di-tert-butyl-4-hydroxyphenyl)- Indang 1-one, 3,3-**- [indene- 1-one [ 2 -(3,5-di-tert- 
butyl-4-hydroxyphenyl)- ]]-3-yl, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-bromine 5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-Krol 5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4-anthraquinone, 
2-bromine 3-(3-bromine 5-tert-butyl-4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 
1 ,4-anthraquinone, 

2-bromine 3-(3,5 - jib 4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,4- 

anthraquinone, 

2- bromine 3-(3-bromine 5-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,5,8,8-tetramethyl 5,6,7,8- 
tetrahydro 1 ,4-anthraquinone, 

3- bromine 2-(3,5-di-tert-butyl-4-hydroxyphenyl)-l ,4-anthraquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-l,4-anthraquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-l,4-anthraquinone, 
5,5,8,8-tetramethyl 5,6,7,8-tetrahydronaphthalene 1,3-diol, 

3- methoxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydronaphthalene 1-oar, 

4 -(3-Krol 5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- Benzoic acid, 
Methyl- 4 -(3-Krol 5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- 
Benzoate, 

4 -(3 -hydroxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl)- Benzoic acid, 

Methyl-(3-methoxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl)-benzoic acid, 

4 -(3-hydroxy-5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- Benzoic 

acid, 

Methyl- 4 -(3 -hydroxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl-azo)- Benzoate, 

4 -(3-hydroxy-5,5,8,8-tetramethyl 1,4-dioxo 1,4,5, 6,7, 8-hexahydroanthracene 2-yl-azo)- Benzoic 

acid, 

3-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 
cyclopenta[b] naphthalene 1,2-dione, 

3-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 
anthracen-3H- 1 ,2,4-trione, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,8-dimethyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-6,7-dimethyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5-methyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5-methyl-l,4-naphthoquinone, 



2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-m 

3- (3,5-di-tert-butyl-4-hydro 

2- (3,5-di4ert-butyl-4-hydroxyphenyl)-3-methoxy-5 ? 6-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5 ? 6-dimethyl- 1,4-naphthoquinone, 

2- (3,5-di4ert-butyl-4-hydroxyphenyl)-3-methoxy-5,7-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5,7-dimethyl- 1,4-naphthoquinone, 
2-(3 , 5 -di-tert-butyl-4-hydroxyphenyl)-3 -ethylthio- 5 -methyl- 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-ethylthio- 6-methyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,8-dimethyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-6,7-dimethyl- 1,4-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -hydroxy-5 -methyl- 1 ,4-naphthoquinone, 

3 -(3 , 5 -di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5 -methyl- 1 ,4-naphthoquinone, 

2- (3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -hydroxy-6-methyl- 1 ,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-6-methyl-l,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,6-dimethyl- 1,4-naphthoquinone, 

2- (3-bromine 5-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,6-dimethyl- 1 ,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5,6-dimethyl- 1,4-naphthoquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,7-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5,7-dimethyl- 1,4-naphthoquinone, 
[0018] 

It is advantageous to denaturalize thermally in this case, according to this invention, before a 

genomic DNA probe's processing. 

[0019] 

In particular, Step c according to this invention, 

a) The partial step of the amplification by at least one primer pair of various arrangement which 
carries out a hybrid to the pretreatment DNA probe by claim 1 nonspecific, and one or more 
amplifiers produce from there at an PCR step before PCR, 

b) or [ that it is the same as a part of pretreatment DNA probe [(+) chain or (-) chain] by claim 1 
respectively ] — or it being opposite phase assistant-like and, It is advantageous to carry out at 
the partial step of the PCR amplification of the output formed by the pre-amplification by the 
primer of various arrangement which carries out a hybrid to DNA to be amplified specifically. 
[0020] 

It is advantageous that amplification of two or more DNA portions is carried out within a 

reaction vessel according to this invention. 

[0021] 

It is advantageous that heat-resistant DNA polymerase is used according to this invention for a 

polymerase reaction. 

[0022] 

It is advantageous that desulfonation of DNA is especially carried out in front of Step c of the 

method by this invention according to this invention. 

[0023] 

It is advantageous that the hybrid of the PCR output is carried out on an oligonucleotide array for 
detection of pretreatment DNA, and the following partial step is carried out following it. : 
[0024] 

a) The hybrid of the amplification genomic DNA is carried out to at least one oligonucleotide 
under formation of a double chain, The partial step which adjoins the position from which said 



hybridization oligonucleotide should be directly investigated within a genomic DNA probe about 
methylation of said oligonucleotide at the interval to ten bases in the 3' end of said 
oligonucleotide. 

(b) The partial step which the oligonucleotide which has the known arrangement of n nucleotide 
is elongated by one nucleotide at least using polymerase, and has a sign which can detect this 
nucleotide and for which said extension depends on the methylation state of each cytosine in a 
genomic DNA probe. 
[0025] 

It is advantageous that the hybrid of the PCR output is carried out on an oligonucleotide array 
according to this invention for detection of pretreatment DNA, and the following partial step is 
carried out following it. : 

a) The hybrid of the one set of an oligonucleotide is carried out to amplification genomic DNA 
under formation of a double chain, The set of this oligonucleotide consists of two kinds of kinds, 
And the position from which the hybridization oligonucleotide of the 1st sort should be directly 
investigated about methylation of said oligonucleotide in a genomic DNA probe at the interval to 
ten bases in the 3' end of said oligonucleotide is adjoined, And the hybrid of the 2nd 
oligonucleotide of the 2nd sort is carried out to the 2nd field of a target molecule, The partial 
step into which 5' end of the oligonucleotide of the 2nd sort is separated from 3' end of the 
hybridization oligonucleotide of the 1st sort by the size of each nucleotide, or the crevice to ten 
nucleotides as a result in the part of said selected position. 

(b) The oligonucleotide of the 1st sort which has the known arrangement of n nucleotide is 
elongated by the number of the nucleotide which is between 3' end of the oligonucleotide of the 
1st sort, and 5' end of the oligonucleotide of the 2nd sort at the maximum using polymerase, The 
partial step for which said extension depends on the methylation state of each cytosine in a 
genomic DNA probe. 

(c) It is combined by the oligonucleotide of the 1st sort elongated by the polymerase reaction 
which it incubates under existence of ligase and an oligonucleotide adjoins, and the 
oligonucleotide of the 2nd sort, and by it. The partial step from which an associated production 
thing is obtained when extension of the oligonucleotide of the 1st sort is performed at a 
precedence step so that 3' end which has the existing 3' hydroxy function of the oligonucleotide 
elongated here may adjoin 5' end of the oligonucleotide of the 2nd sort directly. 

[0026] 

In this case, especially the thing for which the oligonucleotide of the 1st sort and/or the used 
oligonucleotide of the 2nd sort which were used contain either the base T, A, and C or the base 
T, A, and G according to this invention is advantageous. 
[0027] 

It is advantageous that the hybrid of the PCR output is carried out on an oligonucleotide array 
according to this invention for detection of pretreatment DNA, and the following partial step is 
carried out following it. : 

(a) The hybrid of the amplification genomic DNA is carried out to at least one oligonucleotide 
which has the known arrangement of n nucleotide under formation of a double chain, The partial 
step by which a hybrid is carried out to the position from which said hybridization 
oligonucleotide should in part or all be investigated within a genomic DNA probe about 
methylation of said oligonucleotide at the 3' end of said oligonucleotide. 

(b) When the hybrid of the oligonucleotide is beforehand carried out without a base deficit pair 
to ******-ed at the 3' end of said oligonucleotide, The partial step which is elongated by one 



nucleotide at least using polymerase, and has a sign which can detect at least one nucleotide and 
for which said extension depends on the methylation state of each cytosine in a genomic DNA 
probe. 
[0028] 

It is also advantageous to have a sign detectable for detection of PCR output, extension output, 
and/or an associated production thing according to this invention. In this case, it is advantageous 
that a sign is fluorescent labeling and/or a sign is especially radionuclide. In this case, it is 
advantageous that the sign of a nucleotide is especially a disengageable mass sign detectable 
with a mass spectrometer. 
[0029] 

It is also advantageous that PCR output, extension output, and/or an associated production thing 
are detected with a mass spectrometer on the whole, and characterize clearly with the mass of 
said output by it especially. It is also advantageous that one fragmentation each of PCR output, 
extension output, and/or an associated production thing is detected with a mass spectrometer 
according to this invention. 
[0030] 

As for the method by this invention, it is also advantageous that it is characterized by the 
fragmentation of PCR output, extension output, and/or an associated production thing being 
generated by digestion by two or more one piece, exonucleases, or endonucleases. 
[0031] 

It is advantageous that the fragmentation generated for the better detectability in a mass 

spectrometer has net charge positive or negative. [ each ] 

[0032] 

It is advantageous that PCR output, extension output, and/or an associated production thing are 
detected and visualized using electronic spray mass spectrometry (ESI), using matrix care laser 
desorption / ionization mass spectrometry (MALDI-TOF) especially perfect. 
[0033] 

The method by this invention is obtained from a DNA probe by genomic DNA, and the source of 
the origin of DNA, For example, it is also advantageous to include the tissue of a cell strain, 
blood, a sputum, facilities, urine, cerebrospinal fluid, a paraffin thicket organization, for 
example, an eye, intestines, the kidney, a brain, the heart, a prostate gland, a lung, an udder, or 
liver, an organization slide, and the possible combination of all them. 
[0034] 

In use of the method by this invention for diagnosis of the result for a patient or an individual 
with one more disadvantageous purpose of this invention, and/or prediction, said 
disadvantageous result — following category: — drugs operation; which is not desirable — cancer 
disease; ~ CNS malfunction, obstacle or illness; — aggression syndrome or action obstacle; ~ 
clinical, psychological, and social the conclusion; psychogender obstacle and personality sexual 
disorder; senile dementia, and/or associative syndrome; cardiovascular disease of a brain 
disorder. Malfunction and an obstacle; The malfunction of a gastroenteric region, an obstacle, or 
the malfunction of the illness; respiratory system, An obstacle or the illness; An injury, 
inflammation, infection, immunity, and/or the malfunction of the body as unusual [ in a 
prognosis; growth process ], An obstacle or the illness; it is use of the method belonging to at 
least one of the skin, muscles, connective tissue or a bony malfunction, an obstacle or illness; 
internal secretion and metabolic dysfunction, an obstacle, an illness; headache, or the sexual 
malfunction. 



[0035] 

The purpose of this invention is use of the method by this invention for investigation of 

distinction of a cellular type or an organization or cell differentiation. 

[0036] 

Finally, another purpose of this invention is a kit which consists of the reagent containing a 
bisulfite, a denaturation reagent or a solvent, the radical scavenger for manufacture of an 
amplifier and a primer, and a guide for implementation of assay by the method by this invention. 
[0037] 

This invention provides the detecting method which can automate the methylcytosine containing 
only a pipette measurement step, the simple nature of processing of the efficiency of the existing 
method by it, quality, and cost — and it is improved especially about a throughput. 
[0038] 

The detecting method which can automate the methylcytosine in a genomic DNA probe is 

indicated. 

[0039] 

Genomic DNA to be analyzed is obtained from the combination in which all tissues of the source 
of the origin of the conventional method of DNA, for example, a cell strain, blood, a sputum, 
facilities, urine, cerebrospinal fluid, a paraffin thicket organization, for example, an eye, 
intestines, the kidney, a brain, the heart, a prostate gland, a lung, an udder, or liver, organization 
slides, and they have advantageously possible genomic DNA. 
[0040] 

At the 1st step of this method, used DNA advantageously by a bisulfite (= a 2 bad-second ghost, 
bad second acid water matter). Various bases occur about a base pair action, and it is processed 
so that another side and all the cytosine which is not methylated to the 5th place of a base so that 
it may remain without methylation cytosine's changing the 5th place may change. 
[0041] 

A genomic DNA probe denaturalizes thermally before processing advantageously especially. 
[0042] 

When a bisulfite is used between a 0. 1 mol/1. density range and 6 mol/1 for a reaction, addition is 
performed to a non-methylating cytosine base. Especially in the case of the method by this 
invention, a denaturation reagent or a solvent, and a radical scavenger must exist. 
[0043] 

In this case, a following compound group or compounds is applicable advantageously as a 

denaturation reagent or a solvent. 

[0044] 

Polyethylene-glycol dialkyl ether, dioxane, and a substituted derivative, Urea or a derivative, 
acetonitrile, the primary alcohol, secondary alcohol, Tertiary alcohol, diethylene-glycol dialkyl 
ether, triethylene glycol dialkyl ether, Tetraethylene glycol dialkyl ether, pentaethylene glycol 
dialkyl ether, hexa ethylene glycol dialkyl ether, DMSO, or THF. 
[0045] 

As a radical scavenger, the compound group enumerated on the list 1 or its derivative group is 
preferably suitable. Next, alkaline hydrolysis makes conversion of the non-methylating cytosine 
-**** LEO base in uracil produce following it. 
[0046] 

A processing DNA probe is diluted with the 2nd method step in water or solution. 
Advantageously, desulfonation (10 to 30 minutes, 90 to 100 **) of DNA is carried out with an 



alkaline pH value following it. 
[0047] 

the 3rd step of this method ~ a DNA probe — polymerase chain reaction ~ it is advantageously 
amplified by heat-resistant DNA polymerase. Amplification of two or more DNA portions is 
preferably performed in a reaction vessel. 
[0048] 

This method step is preferably carried out at 2 partial steps. This carries out the hybrid of the 
pretreatment DNA probe nonspecific, and is started by the amplification using at least one 
primer pair of various base sequences which obtains one or more amplifiers from there at an 
PCR step before PCR. Then, PCR amplification of the output formed by pre-amplification is 
carried out by the primer of various base sequences, and this is the same as the portion of a 
pretreatment DNA probe [(+) chain or (-) chain] respectively, or is opposite phase assistant-like, 
and carries out the hybrid of the DNA to be amplified specifically. 
[0049] 

In this case, it is clear that the above pre-amplification is carried out as a primer elongation 
reaction which does not often need heat-resistant polymerase as an PCR reaction. 
[0050] 

It is detected to what extent arrangement changed with processings with the reagent containing a 
bisulfite to the genomic DNA probe at the last method step, and the methylation state of at least 
one seat in a genomic DNA probe is reasoned. 
[0051] 

The hybrid of the PCR output is especially carried out on an oligonucleotide array 

advantageously for detection. 

[0052] 

In the advantageous modification mode of this method, the following partial step is carried out 
after the hybrid on an oligonucleotide array. : 

a) The hybrid of the amplification genomic DNA is carried out to at least one oligonucleotide 
under formation of a double chain, The partial step which adjoins the position from which said 
hybridization oligonucleotide should be directly investigated within a genomic DNA probe about 
methylation of said oligonucleotide at the interval to ten bases in the 3' end of said 
oligonucleotide. 

(b) The partial step which the oligonucleotide which has the known arrangement of n nucleotide 
is elongated by one nucleotide at least using polymerase, and has a sign which can detect this 
nucleotide and for which said extension depends on the methylation state of each cytosine in a 
genomic DNA probe. 
[0053] 

In another advantageous modification mode of this method, the following partial step is carried 
out after a hybrid on an oligonucleotide array. : 

a) The hybrid of the one set of an oligonucleotide is carried out to amplification genomic DNA 
under formation of a double chain, The set of this oligonucleotide consists of two kinds of kinds, 
And the position from which the hybridization oligonucleotide of the 1st sort should be directly 
investigated about methylation of said oligonucleotide in a genomic DNA probe at the interval to 
ten bases in the 3' end of said oligonucleotide is adjoined, And the hybrid of the 2nd 
oligonucleotide of the 2nd sort is carried out to the 2nd field of a target molecule, The partial 
step into which 5' end of the oligonucleotide of the 2nd sort is separated from 3' end of the 
hybridization oligonucleotide of the 1st sort by the size of each nucleotide, or the crevice to ten 



nucleotides as a result in the part of said selected position. 

(b) The oligonucleotide of the 1st sort which has the known arrangement of n nucleotide is 
elongated by the number of the nucleotide which is between 3' end of the oligonucleotide of the 
1st sort, and 5' end of the oligonucleotide of the 2nd sort at the maximum using polymerase, The 
partial step for which said extension depends on the methylation state of each cytosine in a 
genomic DNA probe. 

(c) The oligonucleotide of the 1st sort elongated by the polymerase reaction which it incubates 
under existence of ligase and an oligonucleotide adjoins, So that the oligonucleotide of the 2nd 
sort may be combined and 3' end which has the existing 3' hydroxy function of the 
oligonucleotide elongated here may adjoin directly 5' end of the oligonucleotide of the 2nd sort 
which phosphor-izes advantageously and exists, The partial step from which an associated 
production thing is obtained by it when extension of the oligonucleotide of the 1st sort is 
performed at a precedence step. 

[0054] 

The oligonucleotide of the 1st sort and/or the used oligonucleotide of the 2nd sort which were 
used contain either the base T, A, and C or the base T, A, and G advantageously especially. 
[0055] 

In the still more advantageous modification mode of this method, the following partial step is 
carried out after the hybrid on an oligonucleotide array. : 

(a) The hybrid of the amplification genomic DNA is carried out to at least one oligonucleotide 
which has the known arrangement of n nucleotide under formation of a double chain, The partial 
step by which a hybrid is carried out to the position from which said hybridization 
oligonucleotide should in part or all be investigated within a genomic DNA probe about 
methylation of said oligonucleotide at the 3' end of said oligonucleotide. 

(b) When the hybrid of the oligonucleotide is beforehand carried out without a base deficit pair 
to ******_ed at the 3' end of said oligonucleotide, The partial step which is elongated by one 
nucleotide at least using polymerase, and has a sign which can detect at least one nucleotide and 
for which said extension depends on the methylation state of each cytosine in a genomic DNA 
probe. 

[0056] 

It has a sign advantageously detectable especially for detection of PCR output, extension output, 

and/or an associated production thing. 

[0057] 

Preferably, the sign of PCR output, extension output, and/or an associated production thing is a 
disengageable mass sign detected with fluorescent labeling, radionuclide, or a mass 
spectrometer. 
[0058] 

PCR output, extension output, and/or an associated production thing can detect with a mass 
spectrometer on the whole preferably, and characterize clearly with the mass of said output by it. 
[0059] 

In particular, one fragmentation each of PCR output, extension output, and/or an associated 

production thing is advantageously detected with a mass spectrometer. 

[0060] 

The fragmentation of PCR output, extension output, and/or an associated production thing is 
advantageously generated by digestion by one piece, two or more exonucleases, or endonuclease. 
[0061] 



The fragmentation generated for the better detectability in a mass spectrometer has net charge 

positive or negative advantageously especially. [ each ] 

[0062] 

PCR output, extension output, and/or an associated production thing are preferably detected and 
visualized using electronic spray mass spectrometry (ESI), using matrix care laser desorption / 
ionization mass spectrometry (MALDI-TOF). 
[0063] 

This method is used for diagnosis of the advantageously disadvantageous result for a patient or 
an individual, and/or prediction, said disadvantageous result — following category: — drugs 
operation; which is not desirable — cancer disease; ~ CNS malfunction, obstacle or illness; ~ 
aggression syndrome or action obstacle; — clinical, psychological, and social the conclusion; 
psychogender obstacle and personality sexual disorder; senile dementia, and/or associative 
syndrome; cardiovascular disease of a brain disorder. Malfunction and an obstacle; The 
malfunction of a gastroenteric region, an obstacle, or the malfunction of the illness; respiratory 
system, An obstacle or the illness; it belongs to at least one of the malfunction of the body as 
unusual [ in an injury, inflammation, infection, immunity, and/or a prognosis; growth process ], 
an obstacle or the illness; skin, muscles, connective tissue or a bony malfunction, an obstacle or 
illness; internal secretion and metabolic dysfunction, an obstacle, an illness; headache, or the 
sexual malfunction. 
[0064] 

This new method is especially used for distinction of a cellular type and an organization or 

investigation of cell differentiation advantageously. 

[0065] 

The purpose of this invention is a kit containing the primer for manufacture of the reagent 
containing a bisulfite, a denaturation reagent or a solvent, the radical scavenger of list 1 
statement, and an amplifier, and the guide for implementation of assay. 
[0066] 
List 1 : 

Di-, trihydroxy benzene, a green tea extract (green tea extract), PIKUNOGE Norian (pine bark 
extract), gingko nut 2 leaf extract (EGb761), various fruit extracts and the flavonoid mixture 
(GNLD) of a vegetable extract, a bio-normalizer (Sun-O), 

DPPH (l,l-diphenyl-2-picrylhydrazyl), NDGA (NORUJIHIDO log noise rate acid), 
TOROROKUSU (6-hydroxy-2,5,7,8-tetramethyl chroman 2-carboxylic acid), 
2,6-di-tert-butylphenol, 4-methyl-di-tert-butylphenol, 4-methoxy-di-tert-butylphenol, 2,6-di-tert- 
butyl-p-cresol, 3,4-dihydroxybenzoic acid, vitamin C, vitamin E, the vitamin Q. Hydroquinone, 
UBIKINON, lignan, a hydroxyterpene, flavonoid, Curcumin, tannin, a retinoic-acid compound, 
germanium- 132 BISUBETA carboxyethyl germanium SESUKIOKISHIDO, Hyperoxidation 
dismutase (SOD), hyperoxidation catalase, an alpha naphthoflavone, JI (2-methyl-5- 
chlorophenyl) dithio NETO and Cu(II) derivative, mebendazole, CS (chloroform solubility) 
alkaloid extract, 

4-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-l,2-naphthoquinone, 
4-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-l,2-naphthoquinone, 
4-(3,5-di-tert-butyl-4-hydroxyphenyl)-l,2-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-bromine 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-Krol 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-l,4-naphthoquinone, 



2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-l,4-naphthoquinon 

2- (3 9 5-di-tert-butyl-4-hydroxyphenyl)-l 9 4-naphthoquinone, 

4-(3 9 5-di4ert-butyl-4-hydroxyphenyl)-3-hydroxy-5 ? 5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,2- 
anthraquinone, 

4-(3,5-di4ert-butyl-4-hydroxyphenyl)-3-methoxy-5,5 ? 8 ? 8-tetramethyl 5,6,7,8-tetrahydro 1 ,2- 
anthraquinone, 

4-(3 9 5-di-tert-butyl-4-hydroxyphenyl)-5 9 5 ? 8 : ,8-tetramethyl 5,6,7,8-tetrahydro 1 ,2-anthraquinone, 

3- bromine 4-(3,5-di-tert-butyl-4-hydroxyphenyl)-5 9 5 ? 8 ? 8-tetramethyl 5,6,7,8-tetrahydro 1 ,2- 
anthraquinone, 

2 -(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)- Indang 1,3-dione, 

2-(3, 5 -di-tert-buty 1-4-oxo cyclohexa 2,5-dienylidene)-3,4-epoxy-3-hydroxy-4-methoxy-3,4- 

dihydro-2H-naphthalene 1-one, 

2-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-3,4-epoxy-3,4-dimethoxy- 3,4-dihydro- 
2H-naphthalene 1-one, 

2 -(3,5-di-tert-butyl-4-hydroxyphenyl)- Indang l-one, 3,3-**- [indene- 1-one [ 2 -(3,5-di-tert- 
butyl-4-hydroxyphenyl)- ]]-3-yl, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-bromine 5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-Krol 5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4- 
anthraquinone, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1 ,4-anthraquinone, 
2-bromine 3-(3-bromine 5-tert-butyl-4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 
1 ,4-anthraquinone, 

2-bromine 3-(3,5 - jib ****- 4-hydroxyphenyl)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 1,4- 
anthraquinone, 

2- bromine 3-(3-bromine 5-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,5,8,8-tetramethyl 5,6,7,8- 
tetrahydro 1 ,4-anthraquinone, 

3- bromine 2-(3,5-di-tert-butyl-4-hydroxyphenyl)-l ,4-anthraquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-l,4-anthraquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-l,4-anthraquinone, 
5,5,8,8-tetramethyl 5,6,7,8-tetrahydronaphthalene 1,3-diol, 

3- methoxy-5,5,8,8-tetramethyl 5,6,7,8-tetrahydronaphthalene 1-oar, 

4 -(3-Krol 5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- Benzoic acid, 
Methyl- 4 -(3-Krol 5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- 
Benzoate, 

4 -(3 -hydroxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl)- Benzoic acid, 

Methyl-(3-methoxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl)-benzoic acid, 

4 -(3-hydroxy-5,5,8,8-tetramethyl 1,4-dioxo 1,4,5,6,7,8-hexahydroanthracene 2-yl)- Benzoic 

acid, 

Methyl- 4 -(3 -hydroxy- 1,4-dioxo 1,4-dihydronaphthalene 2-yl-azo)- Benzoate, 

4 -(3-hydroxy-5,5,8,8-tetramethyl 1,4-dioxo 1,4,5, 6,7, 8-hexahydroanthracene 2-yl-azo)- Benzoic 

acid, 



3-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 
cyclopenta[b] naphthalene 1,2-dione, 

3-(3,5-di-tert-butyl-4-oxo cyclohexa 2,5-dienylidene)-5,5,8,8-tetramethyl 5,6,7,8-tetrahydro 
anthracen-3H- 1 ,2,4-trione, 

2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,8-dimethyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-6 ? 7-dimethyl- 1,4-naphthoquinone, 
2-(3 , 5 -di-tert-butyl-4-hydroxypheny l)-3 -methoxy-5 -methyl- 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5-methyl-l,4-naphthoquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-6-methyl-l,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-6-methyl- 1,4-naphthoquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,6-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5,6-dimethyl- 1,4-naphthoquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-methoxy-5,7-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-methoxy-5,7-dimethyl- 1,4-naphthoquinone, 
2-(3 , 5 -di-tert-butyl-4-hydroxyphenyl)-3 -ethylthio- 5 -methyl- 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-ethylthio- 6-methyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,8-dimethyl- 1,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-6,7-dimethyl- 1,4-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -hydroxy-5 -methyl- 1 ,4-naphthoquinone, 

3 -(3 , 5 -di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5 -methyl- 1 ,4-naphthoquinone, 
2-(3 ,5 -di-tert-butyl-4-hydroxyphenyl)-3 -hydroxy-6-methyl- 1 ,4-naphthoquinone, 
3 -(3 , 5 -di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-6-methyl- 1 ,4-naphthoquinone, 
2-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,6-dimethyl- 1,4-naphthoquinone, 

2- (3-bromine 5-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,6-dimethyl- 1 ,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5,6-dimethyl- 1,4-naphthoquinone, 

2- (3,5-di-tert-butyl-4-hydroxyphenyl)-3-hydroxy-5,7-dimethyl- 1,4-naphthoquinone, 

3- (3,5-di-tert-butyl-4-hydroxyphenyl)-2-hydroxy-5,7-dimethyl- 1,4-naphthoquinone, 
[0067] 

The following example explains this invention. 

[0068] 

Example : 

Implementation of the automated bisulfite reaction. 
[0069] 

the [ of the genomic DNA probe processed in this example according to a manufacturer's 
directions using control endonuclease ] ~ application of the detecting method of the methylation 
state of cytosine in a VIII gene factor is explained. This method is based on use of the automatic- 
pipet measurement system (MWG RoboSeq4204) which equipped with four independent vertical 
migration type adaptation the exchangeable pipette measurement tip parts which except cross 
contamination. This pipette measurement system makes possible pipette measurement of 
lOOmicrol which has an error below **2microl. The work palette of an automatic-pipet 
measurement system, Six stands for pipette measurement tip parts, and said 8 pipette- 
measurement position which can cool two of 8 pipette-measurement positions, The device for 
separation of a pipette measurement tip part is equipped from the cooling type reagent stand, the 
lamination system for 10 micro-titration palettes, the pipette measurement tip part surveillance 
station, and the adapter. The automatic-pipet measurement system is connected with the 
computer via serial interface. 



It is controlled via the software programs which enable free programming of all the pipette 
measurement steps required for application of this method. 

[0070] 

At the 1st method step, the aliquot of a DNA probe titrates manually in 96 positions which can 
have the option to choose a micro titration plate. A micro titration plate follows it and it is 
Eppendorf. It is heated by 96 ** for the denaturation of a pretreatment DNA probe under use of 
pattern cycler. Next, a micro titration plate is moved into an automatic-pipet measurement 
system. In addition to the inside of the denaturation reagent which programmed control was 
carried out and the aliquot of a denaturation reagent (dioxane) and 3.3 mol of sodium 
hydronalium GENSARU fight solutions and the aliquot of the radical scavenger solution used 
from the reagent stand one by one in all the positions containing DNA, pipette measurement is 
carried out. It is followed and a micro titration plate is Eppendorf. It incubates until all the non- 
methylating cytosine residue is converted by the bisulfite addition under an operation of a 
sodium hydronalium GENSARU fight into a DNA probe within pattern cycler. 
[0071] 

A micro titration plate is moved from a thermocycler into an automatic-pipet measurement 
system after bisulfite processing. The 2nd micro titration plate of the same form is prefaced. In 
all the chambers which contain a bisulfite processing DNA probe in a position equivalent to the 
1st micro titration plate top of a chamber, An introduction basicity tris-HCl buffer (pH 9.5) is 
moved, and the aliquot of heavy bad second acid chloride processing DNA is moved to the 
position to which the 2nd micro titration plate corresponds following it. The heavy bad second 
acid chloride addition of non-methylating cytosine residue is converted into uracil residue within 
a basic solution. 
[0072] 

Polymerase chain reaction (PCR) performed amplification made into the target of the chain (this 
example sense strand) of bisulfite processing DNA. The 1 type (AGG GAG TTT TTT TTA 
GGG AAT AGA GGG A (SEQ-ID: 1) and TAA TCC CAA AAC CTC TCC ACT AC A AC A A 
(SEQ-ID:2)) primer pair is used, Although this enables specific amplification of the bisulfite 
processing DNA strand which stored a success, specific amplification of said DNA strand which 
the non-methylating cytosine residue of the DNA strand was not converted into uracil residue, or 
was converted imperfectly is not enabled. For an PCR reaction, the 3rd micro titration plate of 
the same form is prefaced with an automatic-pipet measurement system. Within all the chambers 
which contain a bisulfite processing DNA probe in a position equivalent to the 1st micro titration 
plate top of a chamber, pipette measurement of the aliquot of the undiluted solution which 
contains an PCR buffer, DNA polymerase, and the 1 type primer first is carried out 
automatically. Then, before the aliquot of bisulfite processing DNA automatically diluted from 
each position of the 2nd micro titration plate is moved into cycler for implementation of said 
aliquot of an PCR reaction, it is moved to the position of the 3rd micro titration plate. PCR 
output is identified by agarose gel electrophoresis and coloring according to an ethidium bromide 
following it ( drawing 1 ). Drawing 1 is the gel figure in which the bisulfite processing DNA 
strand carried out PCR amplification (left figure: a molecular weight marker, rightPCR output). 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 1] 

Drawing 1 is the gel figure in which the bisulfite processing DNA strand carried out PCR 
amplification. 

DRAWINGS 

[Drawing 1] 
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9] 10 

P C R£jfc«fttf/Xtt#*£jfc*fttf/Xtt*tt£ja6«©75^* > h 38* 1 i@ X « *I $C 

• tt5. flf # JR 1 8 IB « © 77 & . 

2 0 ] 

l*Stts:t6(*8it«. 8Stfi 9 IB « © 77 & „ 

[It * JR 2 1 ] 

*/-f*>^b»«»Wfe (MALDI-TOF) £ f fj ffl b T , Xlitf ^ 7" l/-f i^ffi 
& (ES I) £?iJJ!LTt&ffi$n. *>OUfiftSn4 iEfAll ft 20 

(A b 2 0 ©Irsf 1 Ji IB it © 7? o 

im&m 2 2 1 

ynDNAitDNA7D-7^SI5n, DNA©fi*IA«, 08 fcf iiffl US , Jfil ^ > #C 

. « , bl> m # ft m , ^77^ >t^*iii> MAai, a , ri, hb . <£> iii . iii. 
jam . awxttiff«i.©fc». aax7-f HRtftn6tT©iiiita:ii^t*ft*t«. ±ta 
Sti i ata 2 io^t nAuiEto^s. 

[**«2 3 ] 

« # X tt # fc t 0 ?F fU ft S£§ * © » Iff X. / X tt ^ ®1 © fc tt> © ± IB ft * Jg 1 ft lr» b 2 2 CO 

v»-rti^i«iBtto*s©ttfflK:*^T, «r is ?f fu ft m * a* & © * f- =f u : a s b < ft ^ 

* 3W fl* fll ; ffi IS A ; CNSll^t, l»#Xtt^-iS ; ftiVttfiit«X6#H>Mtft ; WW* 30 

* g Us fit m ; 6 Hi Jfii If m . ; *»«©««*£, llXl^i ; K 3% 

©ati^F^, mmx\zmm ».m . mm, &;KRtf/x«^&;sgWjig*©#i« 

«tbT©##:©SStl?F^, l**Xteg§#I;,feJ#, S5 1*1 , tt£».»X «*©*«*£, * * 
X \t m m ; l*3#-iBfttfft»«£*£, I* # X tt £ £ ; 8 * X tt tt 69 « f I ?F £ © ^ ft < t *> 

[flf 2 4 ] 

mmmxte&m<DtKmx\tmmmmit<vm&<Dfc®<D±mm>>iim 1 ft ^ b 2 3 © v» mn * 

1 ^IB«©77fe©ffiffl 0 

t ft * « 2 5 ] 40 

mmmmm.^^mt^um^. m^umx\tmm t , ftffi#©3»^©fc©©it$t*JitiE3ii 

§1 * t & ft 5 * «y ho 
[ » 9! © » *ffl ft R SB 1 
[000 1 ] 

# ss 9na , d n a ft © ~> h->>^^;i/^©^itt}^j*tig-rs 0 

[ 0 0 0 2 ] 

©fg«©*T^t3, t'©igf)}ix^;f sxnen, #^©ifflfl§s.^fflitft©#^©« 50 
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* cd jt e ^ x « y y a © ^ -fb b fc * ;p -ft /i 9 — > \z m n s . 

[ 0 0 0 3 ] 

« = c © tt * tt , $J *. tf ¥ © m fsi . ft e t w a * & & ■ •» j« k & ^ t & a « w * jr fc 

5 - .* ^ ji/ -> h -> > & g « , 5 - * ^ ;i/ •> h ~> > tf~> h > y t m u 

[ 0 0 0 4 ] 

J£ i& W *r M © , H © ffl fc m % \Z m m £ *l T V> £ 5 - ^f^yhy>±ODNAOitJS 

x , ^5 5>;i/©^*M^ibTg i 5> j >^tBS-r ; 5^7>';i'fci|fe^$nao ^ftcstu, 5 
- * 5^ ;i> -> h v > » *} ib * # t \z m m £ n & n „ •€• n fc ± 0 s a © d n a a . m m t -t © 

/M" 7' U y F M # 1 l: i 7 T y h ■> > ^ ^ K ffl t $ 4 f Jl/ y h -> > !ji , ^ ^ r # 
© J Oft«l;iot|-Iit5y Hy>ibT, 09 A. HT « 41 Sl U A -f 7 U y 

WfcflJffl$nS*S*Mt*-3'<o g tt M T S 5fc It & flftt . tftttDNAfc7;?D-.X • 
Vh'Jyi?Xftl:»UiiJ&5^fel:ioTiliStl, ^hia <0 DNA©tttStfl7C ( 20 
IlltItt-*iDNAI;©^S)St5) £ S L . 4t(!)Ji:iXT7^Rll!|#Xf 
7 y^ffiSfelf fciiStlS (O 1 e k , A . £> , N u c 1 . Acids. Re 
s. 1996, 2 4, 5064-5066) „ CO^SCioTfi^OllS^if 
t^Hitt, £©:£fe©Wtlttd*A#l$fciBHJ£nT^-5. « \Z . fi£ * * © « * 
3 0 0 OllSISTIf JtlTl)5#, Wgfc^^JMbtfWOjft^fcfr&SM 

as © £ # w & in ft tt ?f isi m r & a . b 38* l , ^ ©jst^s^t^yju^e/i^^si: 

[ 0 0 0 5 ] 

5-^^;i/j>h->>^^ffit-5sij©^^i©Bifiet'se-ra«^tt, *©«^ir5c^e.tt^- 30 

55Ct*>T*4 : Re i n, T . , DePamphilis, M. L . , Z 
orbas, H . , Nucleic Acids Res. 1998, 26, 
2 2 5 5 „ 
[ 0 0 0 6 ] 

llftlSSf S, * Wk 1 © M ft (0iJ^«Zechn i gk, M. 6, Eur. 
J. Hum. Gen. 1997, 5, 9 4-98) Sitl^OtTC^fif 

s n t ^ * . l, a> b , #K«»©fte^©fflv>ttft»aB#ssMM**ffl«fc«koT«i« 

L,^^tCi2?iJ*S(01ek, A. RtltWa Iter, J., Nat. Gen 
et. 1997, 17, 2 7 5 - 2 7 6 ) t5*, XBfi* ffl y h y >ti$ ^ 
7^"?-#gg)Sj (Primer-Extension-Reaktion) (Gon 40 
zalgo, M. L.RC/Jones, P. A., Nucl. Acids 
Res. 1997, 25, 2529-2531, WO-Patent 9500 
669)tCi-QT,X«^*«»r(Xiong, Z . S. IK Laird, P. W. , 

Nucl. Acids Res. 1997, 25, 2532-2534) tC «k 
ottBSnt^l.. A-f^Uy F»*i:i5illlfl l bB*3nTts5 ( O 1 e k 6 

, W O 9928498)„ 
[ 0 0 0 7 ] 

<@*©«e^C^WS^^;i/fb^W©fc*©SMBitm^ft^©jfiffl*5lt)-htfTVi-5-€-© 
|CiljMli*Otfc!)TS5 : X i o n g, 7. . SlU Laird, P. W. ( 
1997), Nucl. Acids Res. 25, 2532; Gonzal 50 
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go, M. L . R Clones, P. A. (1997), N u c 1 . Ac 
ids Res. 2 5, 2529; Grigg, S. JVC lark, S. 
(1994), Bioassays 16, 431; Zeschnik, M . £» 
(1997), Human Molecular Genetics 6, 387; 

Teil, R . 6 ( 1 9 9 4 ) , Nucl. Acids Res. 22, 6 
95; Martin, V . S ( 1 9 9 5 ) , Gene 157, 261; WO 

9746705>WO 9515373]RtfWO 45560. 
[ 0 0 0 8 ] 

* V 3^ -mm<DStm\z&\1r Z ifcff&ffitzWir Z RUtt* 1 9 9 9 *F 1 M \Z St fx S ft fc S 

(Nature Genetics Supplement, Volu 10 
me 2 1, January 1 9 9 9 ) t u * tit ^ -S JtRJt^ftW S 

nfc*#ft»/ty J7^?9> F fl t K J; 5 * U =f * ^ l/^f FOi 5 & 

h # a # © « a * «g k ■ r a * a » w* 5 9 9 4 0 6 5^*m»K§^^Tf5 0 

[ 0 0 0 9 ] 

^iftDNAl5iJotl(Dfe*l:, lit «gi^D-y^f ffl$ntv^ 0 « ^ MS 
t£ # fc # jg fi: <£> » , § y D - 7 + CD 5 ' OHfcCy3RffCy 5 ft*©lll[*a» D 
s a ;\^UyF^D-^o8*oftHiii, ffli A « * ft jft Si « tt * ^ b T ff to n a . 6 * 
Cy 3R«Cy 5B, ^•©fi<D^<Ofei^:t^TfillW^:A^t§^:i:^tf§c 
[0010] 

T h U y2 7sfr®U-^-ti&M/<1^>fcWmittffim (MALD I — TOF) tt, £ # # 20 
T**W^afcje>©#*fcJ«ttll©JI»-C*a (Karas, M. RtfHi 1 1 enk 
amp, F. (1988), Laser desorption ionizat 
ion of proteins with molecular masses ex 
eeding 10000 daltons. Anal. Chem. 60: 22 
9 9 -2 3 0 1) o j»W#^IR*VhUy^^rt^««&aaft«. m V - UP - A 0 )V X ck 

bfc«EE5^*«ifojRffflfi^^-f*>*»iar«. m wa *r * > <o « m w m & a & * k > < 

• cait*. 30 

[0011] 

MALDI-TOF^^^te* ^yfH«i^>/ti?iI(D*fflI#»}cS<lLT^§ 
. «»©*fftt* / >Bl , ?»* (Gu t, I. G . Stf B e c k, S. (199 
5), DNA and Matrix Assisted Laser Desorp 
tion Ionization Mass Spectrometry. Molec 
ular Biology: Current Innovations and Fu 
ture Trends 1: 14 7-157). ttlOl^tt, F± 

SS5l:*i*Wtfe § 0 MALDI-TOF^^^tf)*^, V h ij y J xoiR^lil: 40 

a s a: is fij « jh it f . ^ :/ g 1 h a (7) h # e o ^ x a , #si:ai&eift*4D^s^^ 
©#t ciSttioY h u 7 ^xi^i^tasnx^^o d n a 0 i § h , * a> k £ <& mnc 

1&fr<otco zl (D m S tt * A a , DNA^/t^f Fi:ifit§J:^:, HEDNAS«ft* 
Wl:i»sn5^i:l:j:oTiB/jNSt5i:t^tf§. i f © /t ^ i? — > <D ] ) > m tft ifi 

Hit (ODNAtfiit^^i^Tf § (Gut, I. G. StfBeck, S. 

(1995), A procedure for selective DNA a 

lkylation and detection by mass spectrom 
etry. Necleic Acids Res. 23: 1367~1373)o 50 
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^©iiDNA^O Tifgij (charge t a g s ) © # y U > 2^ « , *8 ■ 
H<0»*T*^ffiSft5t>fi!)iWi;i»O«*tt©rt±T?*i;«, c h a r g e 
t agg i ng ©fc5 1 ^ cd g F5r , #tf»*»©«a*#*fcBJ8fcra^l««K» 

■rsoiwosfcftttswffli-r* £ t t » £ o 

[0012] 

7 )V . 1 9 8 9 ^ J (Fritsch und Maniatis e d s . , Mol 
ecular Cloning: A Laboratory Manual, 198 
9) ©i5&##Xi[:i^B*n^o 10 
[0013] 

R m tt , y/ADNAWO5-^?*S/h'>>©|Jlfttl(|OlI«ll»|0»*t* 

# T £ ( P a u 1 i n R, Grigg GW, Davey MW, Piper 
AA, (1998), Nucleic Acids Res. 26: 5009- 

5 0 10) o 
[0014] 

[0015] 

CCDISMtt> DNAft^y hy>-^fJMU^ffiJS#lft$n§feOI:*^T 1 & CD 20 

a) y/ADNAT'o-yitlftHO. 1 ra o 1 / 1 S « 6 m o 1 / 1 (DflTllIl 

6 ( = M IS Ife 7K * > riSfti) 0»«T?O*a^-hSn§t)<0l:*^T, ^ tt f£ SI 

b) fiiDNAyD-y**XS*»*T?*iRSn5ff»Xf y^. 
c ) D N A y D - ^ ifl # U ;* 5 - if R IS T if ff S tl S fp * X ~r >y 7" „ 

d ) x v y a ) ic ct * ffl a «fc o t se an a* y y a d n a y □ - ?\z » l t 2 o s ft * t 
JBfl:b&*««*msti, ^oy;ADNAyp-^^0'>a< t *> 1 cd g od * ^ ;!/ ft « 

[0016] 30 

# u x ^ v > ^ y n - )v i? 7 ;u * ;p x - 5^ ^ , s;*4 t *>Ri^it«i»3»#, * * x « « * 

# , 7 -fe h x h u )V , Ml 1 ft 7 ;p n - ;i/ , I 2 I 7 n - ;k i3g7^n-JK yxf 
k > £f U 3 — )V -J 7 )V * ;i/ x — 5=- )V s FUif ^>^iJn»Jl/y7J^iH-fiK h 

7 x ^ 1/ > ^ u 3 - ;i/ - 7 )V * ;i/ x - t- ;P , ^>^x^l/>^U n - 7 )V * )l x - 
7^1/, / \^1fX^l/>^U 3-Jl/^7J^;H-fJk dmso, thf q 

[0017] 

S 6 K , H <D « ^ K it m 5S IS IE M ifi & CD fls fi- « © 3^ 6 jl ft S tl T ^ -5 d : 

h , JtFD + y^>if> > i$x4 : X(green tea extract) > 40 
tf 2? y y / — ;i/ (p ine bark ext rac t) , £g * z: SI x X ( E G b 7 6 
1) > ■*fi0**I*xa»»*X ! lrXCD7 5#M (GNLD) , A* <f * 7 - 

V 5-f If (Sun-Ott) , DPPH (1, l-^^xx;i/-~2~-tf^U;l^fc:H^> ? ;i/) 
, NDGA (;jl/ytFD^7tl/-M) > hDP^X (6-hHa^->~2, 5, 7 

. 8-7 : -h^^5 1 ;p^D'T>»2-*;i/#>®), 2, e-^-tert-y^^^xy 

4-^^;i/~> ? -tert™y^;U7xy-;i/, 4™^h^->»-> ? ~tert-7* 
^ ;i/ 7 x J — ;i/ , 2, 6»y-t e r t - y?^ - p - ^y-Jk 3, 4 - y h H P * 
y$lf 1, tf ^ S > C , tf ^ 5 > E , t:^^>Q, fcFDt;>, £ tf * y > , U^t 
> , t H o + ^ ^ ^ > , 7 7 # ; o\ i7;P^7^>, ^ > X > , U >Wtfc& W * Ge 
-13 2 IfX^-^AJ^t^x^^-yjKx^A-tXtt + y F, ISft^XA^ 50 
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K 7K ft ) tit), S«f #l!:lbTl«&ti#itL, ffi # , 5 & * J- )V ft ~> h ~> > 
^^fcLft^TlS i5 C, ffi. £ © 5 ft (C / f JHt t S T © y h -> > *t gg £ ft § «fc 

•5 cfiisn*. 

[ 0 0 4 1 ] 

y y a d n a y D - 7 ft . tlltWCttfiliCiWC^ttStlS. 
[ 0 0 4 2 ] 

EgCfcK)l:8S8IO. lmo 1 / 1 R 6 m o 1 / 1 ©r»lTilSli#«SStl5 

m # , $ ^ ;p ft v- h ~> > % * t # jp a* ff *> ft s . * as m \z «t * * a © * <& a , # km 20 
r x x » ^ ai & e k n «d & m a 5« a* # a l & w- ft a & e a ^ . 

[ 0 0 4 3 ] 

n © m &\ IE 14 K * X tt MF M £ L T * f ij fc « * © ft « » X « ft ft M W » * i a 5 = 
[ 0 0 4 4 ] 

# U X ^ U > ^ U 3 - * v> 7 )V * )V X - t- )V , S?*^-y->RrX«fft«*#:, J£*Xfc£KiH 
#: , 7tFr FiJJK M 1 ffl. T )l =1 - , W, 2 ffl.7 )V n - )V , 1317 ;U n - ;P , ylf 

t^>i^j n-;i'^7;i'*;n-f;K b u x 5=- i/ y ¥ u n - )v =j y )V * )v x — 5=- , t- b 
t- ;u . A^tif i/>^ijn - t ;i/ * x — •r- , dms oxsthf 0 

[ 0 0 4 5 ] 30 

o * ft \Z m S T ;i/ * U '14 SO 7k 9t M * \z V 5 is )V to © » y ^ )V ft -> h -> > - i7 1/ * ^ - 
X©Kil**-tfbfe5. 
[ 0 0 4 6 ] 

mzjjfeXT-y-fT*, «aaDNA7 p a-^^7]cx«7jc^^f*f?*fts. * w ic e . -t ft 

t ffl! S 7 ;i/ 7J U tt P H ft T- D N A © X ;i/ * > {£ (10-30», 9 0 - 1 0 0 *C ) 7)« * 
* ft -5 . 
[ 0 0 4 7 ] 

:OJteOl3Xf 77"T, DNA^D-y^^'J ^7-if*«S)S, W f!l fc tt W S» D 
NA7j?U^7-1fTJS(g$ftS. «Jfc«©DNA«#-©JIH6tt. $f*L<«SiS#§i©4 1 40 
T fT t) ft S . 
[ 0 0 4 8 ] 

-yt^wswcAOu? Hi. * n ^ p c r x t- v ~f t- i (@ sk ± © * 4i w * n % m 

. * © a , m m m r » § ft fc £ ^ «r © p c r m m a* « * & hl » be © ^ -r v - t «k o 
x*ii^ft, ;n^*n^niffiiDNA7"a-^ [ ( + ) «xb ( - ) m ] <d^^ 

[ 0 0 4 9 ] 

c © * . m ta © «t 5 it m m n ** v « l « p c r k t b t t « & < , ws»tt#u*?- 50 
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[ 0 0 5 0 ] 

< it) n©io^f JMtttl^iistis. 

[ 0 0 5 1 ] 

Ifc tti © 7c «6 (C P C R £ '$3 ** 4$ fc * f 'J fct * U 3* 9 V J? 3=- F IB 5>J ± t A -f ^ U y F £ ft 
[ 0 0 5 2 ] 

c © # & © m n & m m m m. \z & ^ t , t u j ? ^ i/ ^ f h i ?j ± o a ^ ^ u ^ k 1 1 ^ © 10 

a ) If ill y 7 A D N A jS* ~ fi M © ^ J* T '> tt < i t> 1 fi © ^ U 3' 5? # 1/ * F (C A -f f 
iJyFSn, W IB A -f 7* U y F ft * U =f * * v * 5P F ifi M IB * U =f * i> V Or ^ F © 3 ' * 
m T it W K X tt 1 0^*ST-©raPSTMf3*U rf j* £ 1/^-5^ F CD / f JMt 1 t T^r ; 

(b) n^i7l/^-5 : -H©^»©ia?iJ*#-r^^U=i*?*'^^-5 i H^#U>.7--fef§fiJISL 

[ 0 0 5 3 ] 20 

d © * Si © "b 3 l"PO#5Rlfe*JB16«fcfe^T, t'J JjtJI/tf HiJilltA'f^iJy 

h k jfc © ffi # x t- y y ifi m m £ n •. 

a ) t'J^Jti'l/tf FOlt'j h & - M. M © » * T if K y 7 A D N A £ A -f 7 U y F 

F ft * U a* X Z V Or ^ F *t M IB * U 3* X ^7 1/ * ^ F © 3 ' *STI1K1(;X« 1 0 & * * 

na^SfiilClgl, 2 1©S 2 ^ U i' ktf K^'SW^f 2 ®tCA 

© * £ X 1 0 % 9 U^J- KST©iHt±oTiiai«ttfi©f BfTl llOA^ 
y y h'ftt'J JJi^l/tf ' * S S # « 3 ft T ^ £ SB x 5=- y ^ . 30 

(b) n?i'U^9 : F©Sa©E?iJ4ttl 1 Ill©^Ua'5!^ktfK^#'J^7-t* 

F © 5 ' * m £ © IW \Z & Z> X V Or 3- F © fi K # 7c # ft $ ft . W SB # ft «« dr» / A D N A 
^D-^ftO&y F^>©^?;i/ft^ffitcfe^-r^gi5^X7 : -y 7\ 

(c) tU^5i!?l/*fF^ l J^-t*©#ftTH'f> + a'<-hSn, l8t5#U ^ 7 
-•ifS«CJ;^T#ft$nfc^ia©^-U=f?i7U^-^F«t, ^2l©t'J^^i'l'tf 
F i 55* » $ ft , ^CTfttfiSn&t'JdJi^ l/tf HOR#03' t Fn + ->li§f 
153' *^^lttt^2a©#fiJttt*x*;VftL.T#fi-rs^-U3 , ^i'I/^-^F©5' 
*SfclSt5J:3l:, ftfTXr^yT-I 1 8 © * 'J J * # 1/ * ^ F©#fta*fffrft&* 
^, •enicioTlMft^i^fSnsi^Xry y. 40 

[ 0 0 5 4 ] 

£ >1 bfcm 1 « O * U =f 5? ^ 1/^"^ Fitf/XB*Jfi bfcS2f0tU 3*^ 77 1/^-5- h* ifi 

# \z m pi \z ts. m. x t , As«c(D»xBiiT, A&tfGon-rn^s^tts. 

[ 0 0 5 5 ] 

n © ^ ^ © $ s> t # ?u & m w m m \z * v> t , * ui?^ ke?j±©.a^^u ^ f '& 

tz 9z <D W ft X t- y 7 ifi *m 2 tl & : 
(a) tldy/ADNA^riiroi^TtnJti? F©K»©E^iJ*#T-5^^< 
it> 1 fi © si- U 3* 5? 77 U -t =f- F C /S -f y U y F £ ft , W IB A -f ^ U y F it * U =f ^ ^ |^ * 
fFil*IIB*UdJ!in/tf HOB' *«T?-|!Xttt«IIIIBt'J ^?^l7*fHO^f 
iHt(;luy;ADNA^D-yfi-cst*ti5^tftgi:/W^J y H S ft * 8S » X 50 
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T V ~? . 

(b) Or U ^ 5? U =t 5=- h-* 7&S , M IB xr U rf ;* ^ 1/ F © 3 ' ^^T&S^Di&i&a^i* 

o 

[ 0 0 5 6 ] 

p c r £ &t m sl u / x it # fi £ j& #> r # / x » si i» & j& « *« m © 46 # t # f ij \z m m 

[ 0 0 5 7 ] 10 

» S b< tt . P C R4S5*&«/Xf3:#ftts6«&r;/XttI»4i«ft©*BliJ<f 

[ 0 0 5 8 ] 
[ 0 0 5 9 ] 

«r , W fij fc » P C R X\Z4¥&£&m3Llt/'X\tmti&.f&m <D & 1 & 5 

[ 0 0 6 0 ] 

PCR4«IStf/XB#fi4(S*&tf/XBi«t*ll07 5^^>h*», * f UK « 1 20 

£ „ 
[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

P C R£j£toRtf/Xtt#:(^J«*2fctf/Xtt&*S£jS*l**, »Sb< tt v h U y^Xt 
1*]/ - If - fcff*#-#T?£ (MALDI-TOF) £ f ij ffl b T , XBIfxy 

k - » a # «f ft (es i) ^fijfflbx^wsn, Aonjaicsns. 

[ 0 0 6 3 ] 30 

* 7j J* tt > # % 'J C H: S # X fit # t D^fflfctt*©l*IW2fctf/XB:^W©fc»&fclSJI3 

Mt * X « m ; $$1iii$XB$ll$l ; « I* * © tt ffc « , &g*tt&tfll:£«fc»« 
; !»#tt»*&cKAtett»# ; sg^j6i*Rtf/X ; 6MAff«. ii £ &. 

^"l»*;WMiSOtifi^F^:, l*SXtt^-e;CfK^©«tg^^, » S X « -M ; A{* , Ifc 
£ . Ml ^ > *Sa«/XB?f;^fltt©Iti:tTOt#Oil^^. » # X M 

a ; & m , mm, m mm x \t ® <d mm?F £ , ; rt^ffiatfftiii^t. 

* # x a & * ; mmxi&&mmn*£o)'j>tsi < t% 1 ^cilt^s. 

[ 0 0 6 4 ] 

s c ic , c © gf ft © * m a . # k: * #j k » m m. si . & » © e su x « m m * a ■fb © m * k *u 40 

ffl § tl 5 . 
[ 0 0 6 5 ] 

set;, # « sa © a « a . iitiistf tsait, sKtttt*xtt»ant, aiiE 

« © it l«t * «s M , *i|iI#:©ffi3g©7cJe)©7 p 9-l'V-t, 7-y-fe-f©jii;!i©fcse>©^§I« 
<k £ tf * y h T- $ 5 . 
[ 0 0 6 6 ] 
B m 1 : 

hUtFot->'<>f>,iSxt^(green tea extract), 
\* 9 J V J — ;i/(pine bark extract), + X (EGb 7 6 

1) , 1^0lSl + XSW , Iil + X©77#/'fKl&i (GNLD) , AMt;- 50 
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V 7 -f -9 s (Sun-Ott) , 

D P P H ( 1 , 1 - V s 7 x — )V - 2 - \± 9 V )]/ t h* 5 ^ ) > N D G A ( J )]/ i? fc H P if 
7 -V V - b Wt ) . 

hnn^x (6-tHn*5'-2 1 5, 7, 8-^h7*^)Ui7U-?>-2-ti)ly$>m. 
) > 

2, e-^-tert-^'^Jl/^xy — )V , 4 - ^f*-^ - t e r t - ^f *7i/- 
;i/ , 4-^h + >'-> ? -tert-7*^;i/7x/ — ;U , 2, 6 - t e r t 

p-fl/!/-*, 3, 4-J>tHDt J /ftltl, t*^5>C, t£ ^ 3 > E , t* ^ 5 > Q 
. t F D ^ y > , ^h*^y>, U £f -f > , fc F ">f^K>, 75l7-f F > £ ^ £ 3 
> , ^>n>, U >Wtfc'& W , Ge-132b'X^-^#;!^ + ~>X5 L ;l/-yjl/V-r> 10 
A--feX*^" : ¥>'H, aifty^A^-if (SOD) , aSMb*^^— if, 7A7r-t 

7 h 7 5 > , (2-^.g : -;i/-5-^DD7x-;i/) ^ft*-hsffcu (i i) if 
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, 8, 8 ~ 9- h ^ * ^ )l - 5, 6, 7, 8 - f h 7 h F D - 1 , 4~7>b^*/>> 

2 - (3, 5-v~tert-^^;i/-~4-fcFP^5>yxr:;^) -3~^P7l/-5, 5 

, 8, 8~^h^^?;i/~5, 6, 7, 8 - f F 7 h F D - 1 , 4-7>h^*y>, 

2 - (3, 5»? - t e r t JI/ - 4 - b Fd*^7i-JI/) - 3- ^h^v-5, 

5, 8,'8-f hJ^fA-B, 6, 7, 8 - f h 7 t F D - 1 , 4~7>h^*y>, 

2™ (3, 5 - - t e r t - ^ - 4 - t f D t y 7 x-JH - 3~bFD^v~5 

, 5, 8, 8-T-h^^^;i/~5, 6, 7, 8 - t F 7 t F □ - 1 , 4-7>h^*y> 

2 - (3, 5"^™tert-7^;P-4~t:Hn^>-^xn;i/) - 5, 5, 8, 8 - 
h^^5^;U-5, 6, 7, 8-^h^tHa-l, 4 - 7 > h 5 4 s / > , 

2 - 7' D A - 3 - (3™yPA~-5-"tert~-y^ 1 ;i/-4--hFP^>'yxr.;i/) - 5 

B 5, 8, 8»7=-h^^^;i/-5, 6, 7, 8-fF7hFD-l ( 4~7>h^^7> 

2~'7*PA™3™ (3, 5 -^^PA-4-b F U ^ y 7 x r jl/ ) - 5, 5, 8, 8™^ 
h^^^;i/-5, 6, 7, 8-^h^hFP-l, 4~7>h^^y>, 

(3-yDA-5 - t e r t -^f Jl/ - 4 - t: FD* y7iZJH - 3 

— t F D ^ y - 5, 5, 8, 8-^h^^^;i/-5, 6, 7, 8-^h^hFD-l, 4 

3- ^PA-2 - (3, 5»y - t e r t ~ 7f ^ - 4 » t F D * y 7 H JH - 1 , 4 
2 - (3, 5-y - t e r t » 7^Jk - 4 - b F y 7 i " JH - 3- ^h^v-l, 

4- y>h^^y>, 

2 - (3, 5-> ? -tert--^^;i/--4-bHP^v^xr:;i/) - 3 - b F o * y - 1 
, 4~7>h^^y>, 

5, 5, 8, 8»7=-h^^^;P~5, 6, 7, 8 - f F 7 b F D t 7 ^ 'J > - 1 , 3 - P 
3r - )V , 

3-^h^->-5, 5, 8, 8-^h^;*5f7l/-5, 6, 7, 8-fF7bFDt7^'J 
> ~ 1 ~ rt - 71/ , 

4 - ( 3 - # D 71/ - 5 , 5, 8, 8-rh?^*-l, 4-5?** V-l, 4, 5, 6 
, 7, 8-A + *bFD7>F7t>-2--fJI/) -$lf 

;* 3^ 71/ - 4 - ( 3 - # D 7P - 5 , 5, 8, 8-f h7^f*-l, 4-5?** V-l, 4 
, 5, 6, 7, 8-A + *bFD7>h7t>-2-^fJl/) ^ ft A # Bfc & * 
4 - (3-bFD^y-l, 4 - y * * V - 1 , 4-> ? hFP^-y^U>-2--r;i/) - 
ft A * , 

;* ^ 71/ - (3-*h*>/-l f 4-5?** V-l, 4-ybFDt7^iJ>-2-^Ji/) 

- ft A » ft > 

4 - (3»bFD*y»5, 5, 8, 8-f h?>f*-l, 4-?*tV-l, 4, 5 
, 6, 7, 8-^*D'bFD7>h5t>-2-^H -$SI», 

;* 71/ - 4 - (3-kFDt^-l, 4 - v * * V - 1 , 4-?bFDt7?iJ>-2- 

-f ;p - 7 y ) - ft A * ft * , 

4 - (3-fcFD*5'-5, 5, 8, 8-«rb^;*^71/-l, 4-^**7-1, 4, 5 
, 6, 7, 8-A^tj-bFn7>F7t>»2-^^-7V') - ft A # » * 

3 - (3, 5~y-ter t~7^;i/~4-t^Vy^nA + ij--2, 5 - v X n U x > 
) - 5, 5, 8, 8-Th?*7')l'-&, 6, 7, 8-rh7bFDy^D^>^ [ b ] 

t 7 ^ y > - i , 2 - s? * > , 

3 - ( 3 , 5 - y~ t e r t - ^f * - 4 - t ^ V y ^7 DA + t- 2 , 5 - ylHJr> 
) - 5, 5, 8, 8-~rh^^^7l/-5, 6, 7, 8-fh7bFD7>h7t>-3H 
-1, 2, 4-hUt>, 

2 - (3, 5-^ - t e r t - T'f * - 4 » b H D * 7 x-JH --3-.*h*5'-5, 
8 - 5? * ^ 71/ - 1 , 4-^-yh*y>, 
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V&rfahrem stum Haotorede vott Cyfcooin-MotlrYli«?x\uigoa 



5 Die vorii agenda Erflndung betrlfft ein Varfahxen zum 
Kachwais von Cytosin-Methylierungen in DNA. 

Die nach den methodischan Enfcwlcklungen der lafczten Jahxe 
in dar Molekularbiologie gut atudierten BeobachtungBeba- 

10 nea aind die can a eelbat, die ttbersetaung dieser cane in 
RNA und die darauug entst ahead en Prpteine. Wann im Laura 
der Entwlcklung eines Individuums welches Gen angeachal- 
.tet wird und wia AJetlvleren und Inbibieran beatiraratar Ge- 
ne in bestinraten Eellan und Gawaben geatauert wird, let 

15 mit Auemafl und Charaktar der Methylierung der Gene bzw. 
dea Genoms korrelierbar. Ineoforn fiuftern alch pathogen© 
Zustan.de in einem veranderten Methylierungsamster ainsal- 
ner Gene oder dea Genome . 

20 5-Methylcytoain let die haufigate kovalent modifizierte 
Base in der DNA Bukaxyotischer Zelleu. Sie apielt bai- 
spielsweiae eine Rolle in der Regulation der Tcanakripti- 
on, beim genetiaehen Imprinting und in der Tumorgenese. 
Die Idantifiziarung -von S-Mathylcytoain ale Beafcandteil 

25 genetiocher Information iat daher von erhablicbenj. Inte- 
xesae. 5-Methylcyfcoain-Poaitionen IcSnnen jedocOi nicht 
durch Sequenzlarung identifizierfc werden, da 5- 
Methylcytosin das glaiche Baaenpaaxungavexhalten aufweiat 
vie Cytosin. Daxuber hinaus geht bei einar PCR- 

30 Amplification die epiganetiaohe Information, welohe die * 
5-Hethylcytoeine tragen, vollafc&ndig verloren. 

Eine relativ neue und die inzwischen am hauxlgsten ange- 
wandte Methode zur TJntarsuchung von DMA auf S- 
35 Methylcytoain beruht auf der apezifiachen Reaktion von 

Biaulfit mit Cytosin, daa nach ansohllefiender alkalischer 
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Hydrolyse tn Uracil umgewandelt wird r welches In aeinBia 
Basenpaarungsverhalten dem Thymidin entapricht, 5- 
Metbylcytosin Mird dagegen unter dlesen Bedingungen nicht 
modifiziert. Damit wixd die uraprilngliche DNA so nmgewan- 
5 delt, dase Methyl cytosin, welches urspriinglich durch sein 
Hybridisierungsverhalten vain Cytosin nicht unterachieden 
verden kann, jetzt durch ^normal©* mole kularblologis one 
Techniken als einzig verbliebenes Cyfcosin baispielaweise 
durch Amplification, und Hybrid! siexung Oder Sequenzierung 

10 nachgawiesen warden kann. Alle diese Techniken beruhen 

auf Basenpaarung, welche jetzt voll auagenutzt wird. Der 
Stand der Tecbnik, was die Erapf indlicbkeit batrifft, wird 
duroh ein Verfahren deflniert, welches die zu untersu- 
chende DMA in einer Agarose -Matrix einschlieBt, dadurch 

IS die Diffuaion und Renaturierung der (Bisulfit rea- 
giert nur an einzelstrangiger *D1SA) verhindert und alle 
Fallungs- und Reinigungsschritte durch schnella Dialyse 
ersetzt (Olek, A. et al., Nucl. Acids. Res. 1996, 24, 
SO 64-5066) - Mit dieser Methods konnen einzelne Zellen un- 

20 tersuaht werden, was da a Potential der Methoda varan- 

schaulicht. Aller dings werden bioher nur einzelne Regio- 
nen bis etwa 3000 Basenpaare Lange untersucht, eine glo- 
bal© Onterauohung von Zellen auf Tausendan von moglichon 
Methylierungsanalyaen 1st nicht moglich. ftllerdings kann 

25 auoh dieses Verfahren keine sehr kleinen Fragments aus 

geringen Rxobenmengen zuverlassig analysieren. Diesa ge- 
hen trotz Diff uaionaachutz durch die Matrix vexloren. 

Elne Obersicht liber die weiteren bekannten Moglich keit en, 
30 5~Methyloyto6lne nachzuweisen, kann aue dem folgenden 0- 
bersichtsartikel entnommen werden: Rein, T., DePamphilia, 
M. h. f Zorbas, H., Bucleic Acids Res. 1999, 26, 2255. 

Die Biaulfit-Technik wird biaher bis auf wenige Auanahmem 
35 {z. B. Zechnigk, M. et al., Eur. J. Hum. Sen. 1997, 5, 

94-98) nur in der Forschung angewendet. iramer aber werden 
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kurze, spezifiscbe Stocks eines befca.mit.en Gens nacli einer, 
BisuliiitHBebandlung amplif zierfc und entweder komplatt ae- 
quenziert lOlek, A. und Walter, J., Nat. Genet. 1997, 17, 
275-276) Oder einzelne CytoBin-Positionan durch eine 
5 ,,Primer-E&ten^ion•■-Reaktion , '* (Gonzalgo, M. I». und Jones, 
P. A., Nucl. Acids Ree. 1997, 2S f 2529-2531, WO-Patent 
9500669) oder einen Enzymschnitt (Xiong, Z. und Laird, P. 
W., Nucl. Acids. Res, 1997, 25, 2532-2534) nachgewiesen.. 
Zudem ist auch der Nachveis durch Hybridisierung be~ 
10 sohrieben worden (Olek et al., HO 99 28498). 

Weitexe Publlkationen, die slch mit der Anwendung der Bi- 
sulfit-Teohnik zum Metbyllerungsnaahweis bel elnzelnen 
Genen befassen, sind: Xiong, Z. und Laird, P. W. (1997), 

15 Hucl. Acids Res, 25, 2532? Gonzalgo, H. I». und Ocmes, P. 
A. (1997), Nucl. Acids Res. 25, 2529; Grigg, 3. und 
Clark, B. {1994), Bioassays 26, 431; Zeacnnlk, N. et al. 
(1997), Human Molecular Genetics 6, 387? Tell, R, et al. 
(1994), Nucl. Acids Rea. 22, 695; Martin, V. et al. 

20 (1995), Gene 157, 261; WO 97 46705, WO 95 15373 und WO 
45560. 

Eine Obersicht Ober den Stand der Technik in der Oligomer 
Array Herstellung laBt slch aus einer im Januar 1999 er- 

25 schienenen Sonderauagabe von Nature Genetics (Nature Ge- 
netics Supplement, Volume 21, January 1999), der dort zi- 
tierten Itlteratur und dent US-Patent 5994065 uber Methoden 
sur Herstellung von f est en Tragern fur zielmolekille wie 
Oligonukleotide bsi vermindertem nichfcspezifiacham Hin~ 

30 tergrundslgnal entnahroen. 

FUr die Rbtaatung eines Immobiliaierten DNA-Arrays sind. 
vielfach fluoreszenfc markierte Sonden vervendet worden. 
Besonders geeignet ftlr Fluoreazanzanarkierungan 1st das 
35 einfac&e Anbrlngen von cy3 und Cy5 Farbatoffen am 5 '-OH 
der jeweiligen Sonde. Die Detektion der Fluoraazenz der 
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hybridielerten Sonden erfolgt beiapielaweise Hhmx ein. 
Konf okalmikroskop. Die Farbatoffe Cy3 und Cy5 aind, nebcin 
vielen anderen, kotranerziell erhaltlioh. 

5 Matrix-assistiexte laser Desorptions/Xonisatioas- 

Massenapektromafcrie (MALDI-TOF) 1st eine sehr leistungs- 
fahige Entwicklung fur die Analyse von Biomolekttlen {Ka- 
ras, M. und Hillenkamp, F. {198B) , Laser desorption ioni- 
zation of proteina with molecular masses exeeding 10000 

10 daltona. ftaal. Cham. 60: 2259-2301). Bin Analyt wird in 
sine lichfcabsorbierende Matrix olngebattBt. Duxcb ainen 
kurzen I*aserpuls wird die Matrix verdanpf t und daa Ana- . 
lytmolekttl so unf ragtnantiort in die Gasphase bofordart. 
Duxch Std&e mit MatrixmolekUlen wird die lonisation des 

15 ftnalyten erreicht. Bine angelegte Spannung beschlaunlgt 
die lonen in ein feldrreiea Flugrohr. Auf Grund ihrer 
verschiedenen Mas sen werden lonen uuterschiedlich stark 
beschlaunlgt . Kleinere lonen srreicnen den Detektor frtt- 
hex alo growers. 

20 

MALDI-TOF Spektxoskopie eignet aich ausgezeichnet zur A- 
nalyse von Peptiden und Froteinen. Die Analyse von Nuk- 
leinsattxen ist etwas schwieriger (Gut, I. G, und Beck, S. 
{1995)), DHA and Matrix Assisted Laser Desorption loniza- 

25 tion Mass Spectrometry. Molecular Biology: Current Inno- 
vations and Future Trends 1: 147-157.) FQr Nukleinaauren 
ist die Bropf indlichkeit etwa 100 mal schleehter als fur , 
Peptide und nintmt rait zunehmander Fragraentgrofle abexpro- 
portional ab. Fttr Nukleinsauxen, die ein vielfacb negativ 

30 geladenea RUckgrat haben, ist dor lonisationsprozeB durcb 
die Matrix weeentlidh ineffizienter. In der MAIiDI-TOF 
Spektxoskopie spielt die Wahl der Matrix eine eminent 
wlchtige Rolle. FQr die Desorption von Peptiden aind ei~ 
nige sehr lelstungsfahige Matrices gefunden worden, die 

35 aine sehr ■£ sine Kristalllsatlon ergBben. Far DNA gibt as 

zwar mittlererweile einige anspxechende Matrlaes, jedoch • 
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wurde daduroh der En^flndlichkaiteunterschied nicht ver- 
xingert. Der Entpfindlichkeitsunterschled kann verringert 
warden, indera die DMA chemisoh so modifiziext vixd, das* 
aie ainera Peptid Shnlichar wird. Phosphorothioafcn-ufclein- 
S sauxen, bei denen die gewdhnliohen Phosphate dee REck- 

grata durch Thiopbosphate substituiert sind, laasen sieh 
durch einxache Alkylierungschemie in sine l&dungsneutrale 
DNA umwandeln (Gut, I. G. und Beck, 8, (1995), A procadu- 
xe for selective DHA alkylation and detection by mass 

10 spectrometry, Nucleic Acids Rbb. 23: 1367-1373). Die 

Kopplung eines „ charge tags* an diese modifizierte DHA 
resultiert in der Steigexung der EmpEindlicnkait urn den 
gleichen Bstrag, wie ar fur Peptide gefundeh wird. Sin 
weiterer Vorteil von „ charge tagging n iat die erhohte 

15 Stabilitat der Analyse gegen Verunreinigungen, dte den 
Naobweis umuodif izierter Substrate stark erschweren. 

Genoraische DNA wird durch Standardmethoden aus dma von 
Zell-, Gewebe- oder sonetigen Vers uchsproben gewonnen. 
20 Dieae Stands r dma thodik findet sich in Refexenzen wie 

Frifcsch und Maniatis eds.. Molecular Cloning: A Laborato- 
ry Manual/ 1989. 

Harnstoff verbessert die Effizienz der Bisulfit- 
25 Behandlung vox dor Sequenzierung von 5-Methylcytosin in 
genomischer DNA (Paulin B, Grigg GW, DavBy MW, Piper 
AA. (1998) f Nucleic Acids Res. 26: 5009-5010). 

Aufgabe der vorliegende Brfindung iet es dahex eine Vex- 
30 fahren zum Nachweis von Cytoain-Mefchylierungen in DNA but 
VBrfugung zu stellen, welohea die Kacshteile dee Standee 
der Technik uberwindet. 

Die Auf gabo wird daduroh gelost, dass ein Verfahren zum 
35 Nachweis von Cytosin-Methylierungen in .DNA zur VerfCigung 
geBtellt wird, wobei man folgenda Arbeit sschritta aus~ 
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fuhrt: 

a) sine genajniache D£Ki-Proba wird rait einer I»Osung einBa 
Bisuifita {«=» Hydrogenaulf it , Disulfit) ira Kon sent rat iona- 
bereich zuischeri 0,1 unci 6 mol/1 inkubiert, wobei* ein da- 

5 naturlerendes Reagent und/oder Losemittel sowie mindes- 
tens e±n Radikalffinger zugegen 1st; 

b) die behandelte DNA- Probe wird mit Waaser oder ainer 
wSBsrigen I»Osung verdunnti 

c) die DNA-Probe wird In einer Polymarasereaktion ampli- 
10 fiziertj 

d) man detektiert, inwle*»eit sicb die Sequenz durcb die 
Behandlung nach Bchxitt a) gegenttber der genomischen 
Probe verandert hat und stchlieftt auf den Mathylie- 
rungsatatua zumindest einea Locus in der genomisohen DNA- 

15 Probe . 

Erf indung sgeiuad bavorzugt iat es dabei, daas das 
denaturlerende Reagenz und/oder L&sungsmittel aus der 
xolgenden I>iste von Verbindungen oder Verbindungsklassen 

20 ausgewalilt let? 

Polyethylenglykoldialkylether, Dioxan und aubatituierta * 
Eterivate, Ha mat off oder Derlvate, Acetonitril, primare 
Alkohole, eekund&re Alkohole, tertiare Alkohole, Diethy- 
lenglykoldialkyl ether, Triethylenglykoldialkylether, Tet- 

25 raethylenglykol-dialkylether, Pentaethylenglykoldiaky- 
lether, Hexaethylenglykoldialkylether, DMSO, THF. 

Bavorzugt 1st dabei femer, daas der Radikalf anger ana 
der folgenden Gxuppe von Verbindungen auagewahlt iat: 

30 0i~, Trinydroxybenzole, Gruntee Extrakt (green tea 

extract) , Pycnogenol (pine bark extraot) , Ginkgo Blloba 
Extrakt (EGb 761} , Flavonoid-tdiscfaung vexachiedener 
Frucht- und Gemuseextrakte (GMLD) , Bio-Normalizer {Sun-0 
Corp), OPPH (l,l~Ddphenyl-2--picry2hydrazy2), NDGA 

35 (Nordihydroguajaxet-saure) , Trolox {6HHydroxy-2, 5,7, 8- 
tetraraethylcbroHvan-2-karbongaure) , 2, 6-Di-tert- 
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butylphenol, 4-Methyl~di-text-butylphenol, 4-Wathoxy-di~ 
tert-butyl phenol , 2, 6-Di-text~butyl-p~cresol, 3,4- 
DihydroxybenzoasSure, Vitamin C, Vitamin E, Vitamin Q, 
Hydrochinon, Ubichinon, Lignane, Hydroxy taxpene, Flavo- 
5 noide r Cur cumin, Tannins, Retlnsflurevexbindungen, Ga-132 
Bi sbatacaxboxyethyl-germaniuni-Beaguioxid, Superoxid- 
Dismut&sa <SOD) , Superoxid-Katalase, Alpba-Naphthof lavon, 
, Di(2-mothyl-S-chloropfaBnyl)dithionat tmd Cu(II)- 
Derivate, Mebendazole CS (ChloroeormlttalioherJ Alkaloid- 
10 Extra let, 

4- {3, 5~Di-fcert-bufcyl~4-hydroxyphanyl) -3 -hydroxy- 1, 2- 
naphthochinon, 

4- (3 r 5-Di-tert-butyl-4-hydroxyphenyl) ~3rmsthoxy-l, 2- 
napbt hochi non r 

15 4- (3, 5-Dl-tert-bntyl-4-bydroxyphenyl} -1, 2-napnthochinon, 
2- (3, 5-Dl-tert-butyl-4-hydroxyphenyl) -3-brom-l, 4- 
naphbhochlnon r 

2- (3 r 5~Di-tert-butyl~4-hydroxyphenyl) ~3-chlor~l,4- 
naphthochinon, 

20 2- (3, 5~Di-tert-bufcyl"4-bydroxyphenyl) -3-methoxy-l, 4- 
naphfcho chi non , 

2- 13 r 5-Di-tert-bufcyl~4~hydroxyphanyl) -3-hydroxy-l, 4- 
ruaphthochinon, 

2- (3, 5-Di-tert-butyl-4-hydroxypbenyl) -1, 4~napbthocbinon, 
25 4" {3, 5-Di-tert-butyl-4-hydroxyphenyl) -3 -hydroxy- 5, 5 , 8, 8- 

tetramethyl-5, 6, 7, 8-tetrahydro-l, 2-anthrachinon, 
4- (3 / 5-Di-tart-bufcyl-4-hydTOxyphenyl) -3-3nethoxy-5, 5, 8,8- 
tetramethyl-5, 6, 7, 8-tetrahydro-l, 2-anthraohi non, 
4- (3,5-Di-tert~butyl~4-hydroxyphenyl) -5, 5,.8 r 8- 
30 tetrainethyl-5 ,6,7, B-tetrabydro-1 , 2-anthrachiaon, 

3- Brom-4- (3,5-di-tert-butyl-4-hydroxypfcenyl)-5, 5,8, 8- 
tetramsthyl-5, 6, 7, 8-tetrahydro-l, 2-anthrachinon, 

2- (3,5-Di-tert-butyl~4-oxoayalohexa~2, 5-dianyliden>- 
indan-1, 3-dion, 

35 2- (3, 5-Di-fcert~butyl-4-oxocyclohaxa-2 / 5-dienyliden) -3, 4- 
epoxy-3 -hydroxy- 4 -methoxy-3 , 4-dihydro-2H-naphthalin~l-on, 
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2- {3,5-Di-tart-butyl-4-oxocyclohexa-2, 5-dienyliden)-~3 r 4- 
epoiy~3, 4-dimBthoxy-3,. 4-dihycbro-2H~naphthaliiv-l'-an, 
2- (3, 5-Di-tert~butyl-4-hydroxyphenyl) -±ndan~l~on, 3, 3-Bi- 
12- (3, 5-di-tert-butyl~4-hydroKyphenyl> -inden-l-onJ-S-yl, 
5 2- < 3, 5-D±~tert-butyl-4 -hydroxyphenyl) ~3~brom-5 ,5,8,8- 
tetramethyl-5, 6, 7, 8-tetrahydro-l, 4-anthrachinon, 
2- (3 ( .5-D±"text-butyl-4~hydroxyphenyl) ~3-chlor~S, 5 r 8, 8- 
■ tetram©thyl-5, 6, 7 , 8-totrahydro-l, 4-anthrach±non, 

2- (3, 5-Di-tert-butyl-4-hydroxyphBnyl) -3-msthoxy~5,5, B, 8- 

10 tetxamerthyl-5, 6,7, 8-tetrahydro-l, 4-anthraeh±non, 

2- <3, 5-D±-text~butyl-4-hydroxyphanyl) ~3-hydroxy~5 r 5, 8 r 8- 
tetxamethyl-5, 6, 7 , 8~tetrahydro-l, 4-anthxaahinon, 
2- {3, 5-Di-tert-butyl-4-hydroxyphenyl) -5, 5,8,8- 
tetramathyl-5, 6,7, 8-tetrahydro-l, 4-antbrachinon, 

15 2-Brom-3- { 3-brom~5-tart-butyl-4~hydroxyphenyl ) -5, 5, 8 , 8- 
tetraraeth.yl-5, 6, 7 r 8-tetrahydro-l, 4-anthrachinon, 
2-Brom-3~ {3, 5-dibrom-4-hydroxypbenyl) -5,5,8,8- 
tetramathyl-5, 6, 7 , 8-tetrahydro-l, 4-anthrachinon, 

2- Brora-3~ { 3-brom-5-text-butyl-4-hydroxyphanyl ) - 3 -hydroxy - 
20 5,5,8, 8-tetramathyl-5, 6,7, 8-tetrahydro-l, 4-anthxachinon, 

3- Brota-2~(3, 5-dll~ter*~butyl-4-hydroxyphenyl} -1,4- 
anthrachinon, 

2- { 3, 5-Di-t art-butyl -4 -hydroKypbanyl) -3-methoxy-l, 4- 
anthrachinon, 

25 2- < 3, 5-D±-tert-butyl-4 -hydroxy phenyl) -3-hydroxy-l r 4- 
anthrachinon, 

5,5, B, 8~Tetramsthyl-5,6,7, B-tetrahydxonaph.thalin-1,3- 
diol, 

3- Methoxy-5, 5, 8, 8-tetramethyl-5, 6,7,8- 
30 tetxahydxonaphthalin-l-ol, 

4- (3-Chlor-5, 5, 8, 8-tetraraethyl-l, 4-dioxo-l, 4, 5, 6, 7, 8- 
hexahydroant hracen-2-yl ) -benz oe«iur e , 

Metbyl-4- (3-chlor-5, 5,B, 8-tetraraathyl-l, 4-dioxo- 
1,4,5,6,7, 8-hcxahydxoatithxac©n-2-yl) -benzoat , 
35 4- { 3-Hydroxy-l, 4-dioxo-l, 4-dihydronaphthalin-2-yl) - 
benzoesSure, 
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Methyl- {3-aeth.oxy-l, 4-dioxo-l, 4-d±bydronapbtbalia--2-yl) - 
benzoesaure, 

4- <3~Hydxoxy-5, 5, 8 , 8-tetrametbyl-l, 4~d±oxo~l, 4,5,6,7,8- 
hexabydroanthxacen'-2'-yi) -benzoesaure, ' 
5 Me thyl-4 - ( 3-bydroxy-l , 4-dioxo-l , 4 -ddhydronaphthalin-2-yl- 
azo)-benzoat, 

4- (3-Hydroxy-5, 5,8, 8-tetramethyl-l, 4-dioxo-l, 4. 5, 6, 7, 8- 
hexahydxaarithracen-2-yl~azo)-benzoeBatire, 
3- (3 , 5-D±-tert~butyl-4-oxocycloheKa~2, 5-d±enyliden> ~ 
10 5,5,8,8-tetra2nethyl~5,6,7 f 8- 

tetrahydrocyclopenta tbj naphthalin-1, 2-dion, 

3- (3 r 5-Di-t8rt-butyl-4-oxocycloUexa-2, S-dlenyliden)- 

5,5, 8-tetramatbyl-5 r 6,7, 8~tetrahydroanbh3:acen-3H-l,2 r 4~ 

trion, 

15 2- (3, 5-Di~tert-butyl~4-bydroxyphenyl) ~3~:methoxy-5, 8- 
diroethyl-1 , 4-naphthochinoa, 

2-{3 / 5-Di-tert~butyl~4-hydxoxyphenyl) -"3~iDethoxy-6, 7- 
dliDBtbyl-1, «-naphthoahinon/ 

2- (3 r 5-Di-tert-biityl-4-hydroxypbanyl) ~3-mBthoxy-5-roathyl- 
20 1, 4~naphfcbochlnoji, 

2- (3, 5-Di-tert~butyl~4-hydxoxyphenyl) -2~iaetaoxy-5-methyl- 
1, 4-napb.thocihiaon, 

2- <3,5-Di-tert-butyl-4-hydroxyphenyl> "3-jaethoxy-6-methyl- 
1, 4-«8phthoch±iion, 
25 3- (3, 5~Di-tert-butyl~4-hydroxyphenyI) -2-methoxy~C-metbyl~ 
l f 4-naphthochAnon, 

2- (3, 5~Di->tert~butyl-4-bydroxyphenylJ -3~mefchoxy-5, G- 
dimetbyl-l, 4-naphtnochlnon, 

3- (3 r 5~Di-tert -butyl -4-bydroxyphenyl) -2--raethoxy-5, 6- 
30 diraetbyl-1, 4-aaphthoahlnon, 

2- (3, 5-Dt-tert-butyl~4~bydioxyphenyl) -3-jnethoxy~5, 7- 
dimethyl-l, 4-napiithochi»on, 

3- (3, 5-Di-tert-butyl-4-hydxPxyphenyl} -2-raethoxy~5, 7- 
dimethyl-l, 4-naphthocbinon, 

35 2- {3/ 5-Di-tert-butyl~4-hydroxyphenyl ) ~3-ethylthio~5- 
rae«iyl-l, 4-naphthociiinon, 
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Z- <3,5-Di~t©rt<-butyl«4-hydroxyphenyl) -3-ethylthio-6- 
methyl-1, 4-napbthoahlnon, 

2- <3, 5~Di-tBrt-butyl-4-hydroxyphanyl) -3 -hydroxy- 5, 8- 
diraethyl-1, 4-naphthochinQn, 
5 . 2- <3, 5-D±-tert-butyl--4-hydroKyphenyl) -3 -hydroxy- 6, 7- 
dimethyl- 1 , 4-naphthochinon, 

2- (3, 5-Di-tert-butyl-4-hydDOKyphenyl) -3-hydroxy-5-mathyl- 
1 , 4 -naphthochinon , 

3- (3,5-Di-torfc-butyl-4-hydroxyphonyl) - 2 -hydroxy- S -roe thy 1- 
10 l r 4-naphthachinon f 

2- (3,5~Di~tert-butyl-4-hydroxyphenyl) -3-hydroxy-6-m&thyl- 
1,4 -naphtha chinon , 

3- (3,5-DI-tert-butyl-4-hydxoxyphenyl) ~2~hydroxy-6-raathyi~ 
1, 4 -naphthochinon i 

15 2- (3, 5-Di-tert~butyl~4-hydroxypbenyl) -3 -hydroxy- 5, 6- 
dimethyl-1, 4 -naphthochinon, 

2- ( 3-Brora-S-tort-batyl-4-hydrDxyph<anyl] -3 -hydroxy- 5, 6- 
diraethyl-1 r 4-naphthochinon, 

3- (3, 5-Di-text-butyl-4-hydroxyphenyl) -2-hydroxy-5, 6- 
20 diinethyl-1, 4-naphthochinon r 

2- (3, 5-Di-tert-butyl-4-hydroxyphejiyl) -3-hydroxy-5, 7- 
dimathyl-l, 4-naphthochinon, 

3- (3, 5-Di-tert-butyl~4-hydxoxyphenyl} -2-hydroxy~5, 7- 
diraethyl-1 , 4 -naphthochinon . 

25 

Er£indungsgem&& bsvorzugt ±sfc dabai, dase man die genami- 
sche DNA- Probe vor der Behandlung thermieah denaturiert. 

BeBondera BrfindongageniaJJ bevorzugt 1st as, dass man dBa 
30 schxitt c) in zwei Teilschritten wie folgt durchfUhrt: 

a) eine PGR Praamplifikatian mlt miadestens ainem Prirner- 
paax unterschiedlicher Seguenz, die an eine nach Anspruch 
1 vorbehandelte DNA-Probe tanapazifiach hybridlsieren utid 
daher im PCR Schritt mahr alB ein Amplifikat ergeben; 
35 b) eine PCR Aropli fixation dee in der Praansplifikation ge- 
bildeten Produkts mit Primam untexschiedlicher Seguenz, 
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die jeweile zu einexa Abschnitt der nach Aaspruch 1 vorbe- 
handelten DHA-Probe -Strang oder i -) -Strang] iden- 
tiscli oder revars kcroplemantar Bind und die zu ampli£i~ 
ziexende DNA spozifisch hybridisieren. 

5 

Ba ist er£indungsgema& waiterhin bevorzugt, daaa man die 
amplification von mebreren DMA-Abachnitten in e in era Reak- 
tionsgefafi durchfUhrt. 

10 Bevorzugt 1st es erflndungsgemaS aufierdem, daso man far 
die Polymeraaeraaktion sine hit2abeatandige DKA- 
Polymeraae verwendet. 

Besonders ist es erf indungsgexnafi bevorzugt, dnon man vox 
IS Schritt c) des erfindungsgemaBan Verfahrem? aine Desulfo- 
nierung der DNA durchf iihrt . 

Es ist auch bevorzugt, das a man fUr die DatBktion der 
vorbahandelten DNA die PCR-Produkte auf einen Oligonuklo- 
20 otid Array hybridisiert und man anschlieAend die folgen- 
den Teilschritte ausfuhrt: 

a> die amplifizier-te genomische DWA wird an raindestens 
ein Oligonukleotid unter Ausbildung einer Duplex hybridi- 
siert, wobei besagce hybridisiert© Oligonucleotide mit 
25 ihxsm 3'-Ende unmittelbar oder im Abstand von bis zu 10 

Basen an die Poeitionen angrenzen, die hineichtlich ihrer 
Methyliexung in der genomisohen DNA-Probe zu untersuchen 
sind; 

(b) man das Oligonukleotid mit bekannter Sequenz von n 
30 Kukleotiden mittels einez: Polymerase mindeatens um ein 

Nukleotid varlangezt, vobei das flukleotld eine nacbveia- 
bare Markierung tragt und die Verlangerung votn Methylie- 
runcjBStatuo des jawailigen Cytosina in der genomischen 
DNA-Probe abhangt. 

35 
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Es 1st erf indungagem&B bavoxrugt, dasa man ftir die Detec- 
tion der vorbehandelten DNA die PCR-Produfcte au£ einea 
Oligonukleotid Axray hybridiaiert und man anschlieBend 
die folgenden Teilsahritte ausgefuhrt: 
5 <a) man hybridiaiert einen Satz von Oligonukleotiden an 
die amplifiziexte genomlsahe DMA unter Auebildung einer 
Duplex, wobei die sec Satz von Oligonukleotiden aua zwei 
vexachiedenen Spezies bestebt und wobei die hybxidisier- 
ten Oligonucleotide der ersten Spezies mit ihrem 3 '-Ends 

10 unmittelbar odor im Abstand von bis zu 10 Baa en an die 

Poaikionen angrenzen, die hlnsichtlich ihxer Methyliexung 
in der genomischen DNA-Probe zu unterauchan aind und wo- 
bei das zweite Oligonukleotid der zweiten SpezieB an eine 
zweite Region des ZielmolekOls hybridisiext, so dace das 

15 5"— Ende dee Oligonukleotids dex zweiten Spezies duxcb ei- 
ne LUoCe von der Br6Be eines Einzelnuklaa tides oder bis 
zu 10 Nukleotiden vom 3 f -Ende des hybridiaiert en Oligo- 
nucleotide dex ersten Spezies an der Stelle der besagten 
ausgewahlten Poaition getrannt iat; 

20 (b) man das Ollgonukleotid der ersten Spezies mit bekann- 
tex Sequenz von n Huklaotiden mittBla einer Polymerase urn 
hachstens die ftnzahl von Nukleotiden verlangext, die zwi- 
achan dem 3 '-Ende dea Oligonucleotide der 1. Spezies und 
dem 5 " -Ende des Oligonukleotids dex 2. Spaziea liegan, 

25 wobai die Verlangerung vom Methylierungsatatua dea jewei- 
ligen Cytosins in der genomischen DNA-Probe abhangt; 
{c> man inkublart die Oligonucleotide in Gegenwart einer 
Ligaae f wobei das angrenzende, durch die Polyoierasereak- 
tion verlangerte Oligonukleotid der ersten Spezies und 

30 das Oligonukleotid der zweiten Spezies verbunden werden 
und man dadurch ein LigationsproduCt exhSlt, aofern im 
vorangehenden Schritt eine Verlangerung dea Oligonukleo- 
tida der ereten Spezies derart erfolgte, dass nun das 3'- 
Ende mit vorhandener 3 ' -Bydroxyf auction des veriangerfcen 

35 Oligonukleotids unmittelbar an das 5 '-Ende des Oligo- 
nukleotids der zweiten Spezies angxen2t. 
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Dabei 1st as erf indungagemaa beeonders bevarzugt, daes 
die verwendeten Oligonucleotide der ersten Speziea 
und/oder die Tnarwendeten Oligonucleotide der zveiten Spo- 
5 zies entweder mar die Basen T, A und C Oder aber die Ba- 
isen T f A und G enthalten, 

Bs ist auflerdem erxindungageraaB bevorzugt, daaa man fur 
die Detection der vorbehandeltea DNA die FCR-Produlcte auf 
10 einen Oligomikleotid Array hybridiaiert and man anachlie- 
Bend die folgenden Teilachrltte ausfuhrt: 

(a) man hybridiaiert die amplifiziBrta genoraische DNA an 
mindestens ein Oliganukleotld rait bekannter Seguenz von n 
Nukleotiden unter Ansbildung einer Duplex:, wobei besagte 

IS hybridiaierto Oligonucleotide mit ihrem 3'-Bnde -teilweise 
oder vollstandig an die Poaitionen hybrid! aieren, die 
binaichtltch ihrBr Mathylisrung in der ganomiaahen DHA- 
Probe zu untereuchen eind? 

(b) man das Oligonukleotid, sofem ea nit seinera 3'- 

20 Terminus zuvor ohne Ba3enf ehlpaarungen an die zu unterau- 
cnenden Position hybrid! aiarte, mittela isiner Polymerase 
mindestens am ein Nukleotid verlangert, wobei mindestens 
ein KfuClaotid elne naohwelsbare Markierung tragt und die 
verlangerung vom Methylierungaatatus dea jeweiligen Cyto- 

25 sins in der genoroischen DNA-Probe abhangt. 

Es iat auch erfindungsgeraafi bevorzugt, daaa man die PCR- 
Produkte und/oder Verlangerungsprodukte und/oder Xdgati- 
onsprodukte fdr die Detection mit ainer naohweiebaren 

30 Markierung versieht. Dabei ist ea beeondera bevorzugt, 

dass die MarCierungen PluoreezenzittarCierungen und/oder • 
dasa die MarJcierungen Radionuclide sind. Besonders foovor- 
xugt iat ea dabei, dasa die Karkierungen der Nucleotide 
abldsbare MaaaenmarCierungen sind, die in eixtem Maa- 

35 aenapeCfcrometer nachweisbar aind. 



( 38 ) 



JP 2004-500892 A 2004.1.15 



WO QU98528 PCT/DK01/0Z274 

14 

Insbeaondere ist ea auch bevorzugt, dafls man. die PCR- 
Produkte und/oder Vexlangarungaprodukte und/odex Ligati-^ 
onaprodukte insgesamt im. Massenapektroroeter nachweist und 
aomit duxcb ihxe Masse eindeutig charaktaxisiart a±nd. 
5 Bevorzugt 1st ea erfindungagemSfi auch, dass man jeweils 
Bin Fragment der PCR-Pxodukte und/oder Vaxlangexungspro- 
dukto und/oder Ligationsprodukte im Massenspektrometer 
nachwaist. 

10 Das erfindungagera&fie Verfahren iat bevorzugt auoh dadurcb 
gakannzeiahnet, dass man das Fragment dee PCR-Produkts 
und/oder Verlangerungsprodukte und/odex Ligationaprodukfcs 
durch Vordau mit einer odor mehrerer Esto- Oder Endo- 
nukleasen erzeugt. 

15 

E3 l3t weiterhin bevorzugt, dass man zur besseren Detek- 
tierbarkeit im Masseaspektrometer die erzeugten Fxagmente 
mit einer einzelnen poeitiven oder negativen Kettoladung 
veroieht . 

20 

Ganz beaondexa bevoxzugt ist es r daas man die PCR- 
Produkte und/oder Verlangexungspxodukte und/odex Li gat i- 
onaprodukte mittels Matrix assistiertex Laser resorpti- 
ons /lonisations Massenepektrometrie (MALDI-TOF} oder mib- 
25 tela Blektxospray Massenspektrometrie (ESI) detektiert 
und visualisiert. 

Das erf indungsgom&fie Verfabren 1st aucb darart bevorzugt,. 
in dem man die genomisehe DNA au3 einax DNA-Proba exhale, 

30 wobei Quellan fur DNA z. B. Eelllinien, Blut, Sputum, 

Stuhl, XJrxn, Gehim-Rackenmnrka-FluBelgkeit, in Paraffin 
einbettetes Gewebe, beiapielaweise Gewebe von Augen, 
Darm, Niere, Hirn, Hexz, Prostata, Lunge, Brust odex Le- 
ber, bistologisohe Qbjekttrager und alle riuiglichen Jfcaribi- 

35 nationen hiervon umfassen. 
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Bin weiterer Gegenstand der vorliegenden Erfinduag 1st 
die Verwendung eines erfindungagem&fcen Verfahxens zur Di- 
agnose und/oder Prognose nachtetllger Ereigniase fur Pa- 
tienten oder Individuen, wobei dies a nachteiligen Eraig- 
5 nisse mindeatens einer der folgenden Kategorien angeho- 
ren: unexrwunschte ArsneimitteXwixkuagen; Krebaerkrankun- 
gen; CNS-Fehlfunktionen, Schaden oder Krankheit.; Aggres- 
sion saymptorae Oder Verhaltensstorungen; kliniaohe/ psy- 
cbologische und aoziala Konsequenzen von Gehirnachadigun- 

XO gen; psychotische stoxungen und Peoeaonlichkeitsstorunaea; 
Deroenz und/oder assoziierte Syndrome; kardiovaskulare 
Krankheit, Fehlf un Jetton und Sohadlgung; Fehlfunktion, 
Schadigung Oder Krankheit des gastrointestinalen Traktes; 
Fehlfunktion, Schadigung oder Krankheit. dea JVtnsuugBoys- 

15 terns? Verletzung, Entzundung, Infekfcion, Ittmuaifcat 

und/odex Rekonvaleszenz? Fehlfunktion, Schadigung oder 
Krankheit des Korpers als Abwelchung iia Entwicklungapro- 
zess; Fehlfunktion, Schadigung oder Krankheit der Haut, 
der fejuskoln, dee Bindegewebee oder dor Knochen; endokrine 

20 und inetabolische Fehlfunktion, Schadigung oder Krankheit; 
Kopfschmjerzen odex sexuelle Fehlfunktion, 

Gegenstand der Exfindung ist auch die Verwendung eines 
erfindungsgema/Sen Verfahrens zur Onterscheidung von Sell- 
as typen oder Geveben Oder zur Untersucbung der Zelldiffe- 
renzierung . 

Bin welterer Gegenstand der vorliegenden Erfindtmg ist 
schlieBlich ein Kit / beatehend aus einem Bisulfit enthal- 
30 tenen Reagenz, denatuxierenden Reagenzien odor I»oaungs- 

mitteln, aowie Radikalf angem und Priraern zur Heratellung 
der Ampllfikate, sowie eine Anleitung zur Durchfuhrung 
eines Assays nach einera eriindungsgemiUSen Verfahran. 

35 Die vorliegende Erfindung stBllt ein automatisierbares 

Verfahren zum Nachweia von Methylcytosin berelfc, welches 
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nux Pipettlerechxitte enth&lt. Dadurch vird die Effizianz 
beatefcendex Verfabxen in Bezug auf die Einfiachfaeit dex 
Handhabung, die Quaiitat, die Koatan und vor allem den 
Durchsatz vexbeasert. 

5 

Beachxieben wird ein automatisierbares Varfahxen zura 
Nachweia von Metbylcytoain in genomiaolien DNA-Proben: 

Die zu analysierende genoraisohe DNA. wird bevorzugt aue 
10 den Qblichen Quellen fur PNA erhalten, via z. B. Zellli- 
nien, Blut, Sputum, Stuhl, Orin, GehiraHRuckenmarka- 
Fltiaaigkeit, in Paraffin eingebettetea Geweba, beispiels- 
weiae Gewebe von Augen, Darm, Niexe, Him, Herz r Prosta- 
ta, Emnge, Brust oder Leber, hiatologische Objefcttrager 
15 und alle mBglicnen Kombinationen hiexvon. 

Im exaten Schritt des Verfabxena behandelt man dia einge- 
aetzta DNS. bevorzugt mit Bisulflt, {» Dieulf It, Hydxogen- 
sulfit) derart, daaa alia nicht an der 5- Position dar Ba- . 
20 se methylierten Cytoaine so veranda rt warden, daes eine 
hinaichtlich dam Baaanpaaxungoverhalten unterachiedliche 
Base ante tent, wahrend die in 5-Positioh methylierten Cy- 
tosine unverSndert bleiben, 

25 Die genomisohe DNA-Proba denaturiert man beaondBrB bevor- 
zugt vor der Behandlung thexmiech. 

Wixd fOx die Reaktion Biaulfit ±m Konzentxafcionsbexeich 
zwischen 0-1 und 6 mol/1 vexwendet, so findet an dan 
30 nicht methylierten Cytoainbasen eine Addition statt. Fur 
das exfinduugsgemaJJe Vexfahxen raussen zudam eln denatu- 
riexendea Reagenz oder Loaungsmittel aowie ain Radikal- 
£ anger zugegen sain. 
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Dabei kommen als denaturierende Raagenzien Oder Ldaungs- 
mitt el bevorzugt die folgenden Verbindungan oder Vexbin- 
dungaklassen in Firage: 

5 Polyethylenglykoldialkylether, Dioxan und subetifcuierte 
Darivate, Harnstoff oder Darivate, Acetonitril, priraSLre 
Alkohole, sekundare Alkohole, tertiare Alkohole, Dlethy- 
lenglykoldialkylethex, Triethylenglykoldialkyletber, Tat- 
raeWiylenglykol-dialkylether, Pentaefcnylenglykoldiaky- 
10 lather, HexaethylengiykoldlalkylethBr, DMSO ader THF. 

Als Radikalf anger iat die Gruppe der in Mate 1 aufgolia- 
fcaten Verbindungen oder deren Derivate vorzugawsiae ge- 
eignet. Die anschlleftende alkaliaohe Hydrolyse fUhxt dann 
IS zur Umwandltmg von nicht raethylierten Cytosin-KTukleobasen 
in Uracil. 

Ira zweiten, Verfahrensachxitt verdtinnt man die behandelte 
DNA~ Probe mit Wassex oder einer vassrigen I*tiaung, Bavor- 
20 zugt wird anachliefiend eine Deaulfonierung der DMA (10-30 
min, 90-100 *C) bei alkaliachem pH-wext dux cage tuhrt. 

Ira dritten Sohritt dea Ver£ahren3 amplifizisrt man die 
DNA-Probe in einer Polymer aa a kettenreaktion, bevorzugt 
25 mit einer hitzebestandigen DHA-Polvmerass . Die Ampliflka- 
tioa von mebreren DHA-Abschnitten wird vorzugawaiae in 
einem Reaktionsgefaft gemacht. 

Dan Verfahxensschritt iiihrt man voxzugawaise in zwei 
30 Teilschrltten durch. Man beginnt mit einer PCR Praampli- 
fikation mit mindastens einem eximerpaax untexaohiedli- 
cher Sequenz, welcbs die vorbehandalte DNA Probe unspezi- 
fisch hybrid ieieren und daher ira PCB Schritt mehr als ein 
Araplifkat ergeben. Danach fiihrt man eine PCR Amplifikati- 
35 on dee in der Pxaamplif ikation gebildeten Produkts mit 
Primexn unterochiedlicher Sequenz durch, die jeweila zu 
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einera Abscnnitt der vorbehandelten DNA-Probe [ (+) -Strang 
Oder {-) -Strang! identiach oder revera komplementar aind 
und die zu ampllfizierende DMA spezifisch hybridlsieren. 

5 Dabei ict es klar, dasa derartige Praamplifikationen hSu- 
fig nieht als PCR Reaktionen, sondem ala PriroereKtenei- 
onsreaktionen ausgefuhrt warden,- die fceine hitzebestandi- 
ge Polymerase erfordam, 

10 Im letzten Varfabxensscbrltt dateJctiert man, inwleweit 

sich die Seguenz duxoh die Behandlung mit einem Bisulfit 
enthaltenen Reagenz gegantlbBr der genomic chen DNA-Probe 
verSndert bat und schliefit auf den Metbyliexrungsstatua 
zuraindest einea Locus in der genomischen DNA-Probe. 

15 

Fur die Detection werden die PCR-Produkte be Bonders be- 
vorzugt auf einen Oligonukleotid Array hybridisiert. 

In einer bevorzugten Variante den Verfahrene ftihrt man 
20 nacb der Hybridisierung auf einen. Oligonukleotid Array 
die folgenden Teilscbxitte durch: 

a) die arnplifizierte genomieche DBA wird an mindestens 
ein Oligonukleotid unter Ausblldung einer Duplex hybrldi- 
25 si art, wobei besagt© hybridisierte Oligonukleotide mifc 
ihxem 3 '-Ends unraittelbax odar im Abstand van bis zu 10 
Basen an die Positioner! angrenzen, die hineicbtlioh ihrer 
Metbylierung in der genomischen DMA-Probe zu unter suohen 
slnd; 

30 

(b) das Oligonukleotid mit bekannter Seguenz von n Nukle- 
otiden wird mittels einer Polymerase mindestens urn. ein 
Nukleotid verlangart, wobei das Nukleotid eine nacbweiB- 
bare Markiexung tragt und die Verlangaxung vam Metbylle- 
35 rungsstatus dee jeweiligen Cytosins in der genomischen 
DNA-Probe abhangt. 
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In einer weiteren bevorzugten Variants des Verfahxens 
fohrt man xxach der Hybridieierung auf einen oligonukleo- 
tid Array die fblgenden Tailscbritta durch: 

5 

(a) man hybridisiart einen Bafcz von Oligonnkleotiden an 
die araplifizierte genamiache DHA untex Ausbildung einer 
Duplex, wobei dieaer 3atz von Oligonukleotidea bub zwai 
verschiedenen Speziea beatebt und wobei die taybridiaier- 

10 ten Oligonukleotida der eraten speziea mit ihrem 3'-Ende 
unmittalbar odar im Abatand von bia zu 10 Basen an die 
Positionen angrenzen, die hinsichtlioh ihrer Kethyllerung 
in der ganomiachen DMA-Probe zu untersuchen aind und wo- 
bei das zweite Oligonukleotid der zweiten Speziea an sine 

15 zweite Region des Zlelmole kills hybrid! siert, ao das a daa 
S'-Ende dea Oligonukleotida der zweiten Speziea durch ai- 
ne Itlcke von der Grttfle eines Einzelnukleotidea Oder bis 
zu 10 Nukleotiden vom 3'-Ende dea hybridiaierten Oligo- 
nukleotida der eraten Speziea an der Steile der beaagten 

20 auagewahlten Position gatrennt iat; 

(b) das Oligonukleotid der eraten Speziea mit bekannter 
Sequenz von n Bukleotiden wird mittels einer Polymerase 
urn hdchstena die Anzahl von Nukleotiden verlangert, die 

25 zwiscben dem 3'-Ende dea Oligonukleotida der 1. Speziea 
und dem 5'-Ende des Oligonukleotida der 2. Speziea lie- 
gen, wobei dia Veriaagerung vom Methylierungastatua dea 
jeweiligen Cytosins in der genamischon DNA- Probe abh&ngt; 

30 Cc) man inkubiert die Oligonukleotide in Gegenwart einer 
Ligase, wobei daa angrenzende, durch die Polymerasereak- 
tlon verlangerte Oligonukleotid der eraten Speziea und 
das Oligonukleotid der zweiten Speziea verbunden werdan 
and Juan dadurcb ein Idgationsprodukt erhalt, sofern im 

35 vorangahenden Schritt eine Verlangerung das Oligonucleo- 
tide der eraten Speziea derart erfolgte, daaa nun daa 3'- 
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Ends rait vorhandener 3 ' -Hydroxyfunktion des verlangerten 
Oligonukleotida unmlttelbar an das 5 '-Ends dea Gligo- 
nukleotids dor xweiten Spezies angrenzt, welches bevor- 
zugt phasphoryliert vorllegt. 

5 

Die vervendeten Oligonukleotide der ersten Spezies 
und/oder die verwendeten Oligonukleotide der zweiten Spes- 
zias enthalten besonders bevor zugt entweder nur die Basen 
T r A und C oder aber die Basen T, A und G. 

10 

In einer wiederum bevorzugten Variant© des Verfabrens 
fuhrt man nach der Hybridisiarung auf einen Oligonukleo- 
tid Array die folgenden Teilachritte durch: 

15 (a> man hybridlsiert die amplif izierte genomische DNA an 
mindeatens ein Oligonuklaotid mit bskannter Bequenz von n 
Nukleotiden unfcer Ausbildung einer Duplex, vobei beaagte 
hybridisierte Oligonukleotide mit ihrem 3'-Ende teilwaise 
Oder vollstandig an die Positionen bybridisieren, die 

20 hinaicbtlioh ibrar Methylierung in der genomischan DNA- 
Probe zu unteraucben sind; 

{b} das Oligonuklaotid wird, eoxern ea mit aeinem 
3 'Terminus zuvor ohne BasenfehLpaarungen an die zu unter- 
23 suchenden Position hybridiaierte, mittela einer Polymera- 
se mindestans urn ain Nukleotid verlangerb, wobei mindes- 
tens ein Nukleotid eine naohweiabare Markierung tragt und 
die Veriangerung vom Methylierungsstatua dea jeweiligen 
Oybosins in der genomiscben DNA-Probe abhangt. 

30 

Die PCR-Frodukte und/oder Verlangerungsprodukte und/oder 
Ligationsprodukte sind fur die Detektian besonders bevor- 
zugt mit einer nacbweisb&ren Marfcierung versehen. 

35 Vorzugsweise Bind die Marlcierungen der PCR-Produkte 

und/oder Verlangerungsprodukte und/oder Ligationsprodukte 
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Fluoreszenzmarkierungen, Radionuklide oder ablosbare Mas- 
senmarkierungen, die in einem Maseenspektrometer nachge- 
wiesen werden. 

5 Die PCR-Produkte und/oder Verlangerungsprodukte und/oder 
Ligationaprodukte kiinnen vorzugsvelae insgesamt tea Mas~ 
aenspektrometer nachgewiesen werden und aind somit durota 
ihxa Maase eindeutig charakterisiert . 

10 Besonders bevorzugt waist man j swells ein Fragment der 

PCR-Produkte- und/oder Verlangerungsprodukte und/oder Li- 
gationaprodukte im Masaenspektrometer nach. 

Das Fragment des PCR-Produkts und/oder 'Veriangerungspro- 
15 dukto und/oder Ligationaprodukts erzeugt man bevorzugt 
durch Verdau mit elner oder mehrerer Exo- oder Endo- 
nukleasan. 

Zur basse ren Detektlerbarkeit im Maseenspefctrometsr wei- 
20 sen die erzeugten Frayruante besonders bevorzugt eine ein- 
zelne positive oder negative Nettoladung au£. 

Die PCR-Produkte und/oder Verlangerungsprodukte und/oder 
Ligationaprodukte detektiert und visualisiert man vor- 
25 zugswelse mittels Matrix assistierter Laser Beeorptl- 

ons/Ioniaations Mas sens pektromatrie (MAIDI-EOF) oder mit- 
tels Blektrospray Masaanspaktramatrie (ESI) . 

Das vorliegende Verfahren wird bevorzugt varwendet zur 
30 Diagnose und/oder Prognose von nachteillgen Ereignisse 
ftir Patienten oder Individuen, wobei diese nachteillgen 
Ereignisae mindestexis ainer der folganden Kategorien an- 
gehoren: unerwiinschte JUTzneimittalwirkungen; Krebserkran- 
kungen; CN3-Fehl£unktionen, Schaden oder Krankheit; Ag- 
35 gressionasymptome oder Verbal tensstSrungen; kllnische, 

psychologische und soziale Konsequenzen von Gebirnscbadi- 
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gungen? psychotische Stbrungen. und Pera6nlichkeit8st6run~ 
gen; Demenz und/oder aseoziierte Syndroine; kardiovaskul fi- 
re Krankheit, Fehlfunktion und Schadigung; Fehlfunktion, 
Schadigung odor Krankneit dee gastrointeatinalen Iraktaa; 
5 Fehlfunktion, Schadigung odex Krankheit dee Atrnungsays- 
terns; Verletzung, Entztindung, Infektion, Imnrunitat 
und/oder Rekonvalaazenz? Fehlfunktion, Schadigung odex 
Krankheit des K6rpers als Abweichung im Entwioklungspio- 
zess; Fehlfunktion, Schadigung oder Krankheit der Haut, 
10 der Huakeln, dee Bindegewebes odex der Knochen; endofcrine 
und matabolisohe Fehlfunktion, Schadigung oder Krankheit; • 
Kopfschmexzen oder sexuelle Fehlfunktion. 

Da3 neue Verfahren dient ferner besonders bevorzugt zur 
15 TTnterscheldung iron Zelltypen, Geweben oder zur Unteraa- 
ahung der Zelldifferenzierung, 

Gegenstand der vorllegenden Erfindung ist ferner ein Kit, 
dae ein BlBulfit enthaltenas Reagenz, denaturierende Rea- 
20 genzien. oder Losungemittel, eowie Radlkalf anger geroass 

liste 1, Primer zur Herstellung der flraplif ikate und eine 
Anleitung zur DurchfQhrung eines Assays enthalt. 



25 Id.ste Is 

Di-, Trlhydroxybenzole, Grttntee Extrakt (green tea 
extract) , Fyonogenol {pine bark extract). , Ginkgo Biloba 
Extrakt <EGb 761 >, Flavonold-Hischung vexBchiadenex 
30 Frucht- und Gemuaeextrakte (GRID) , , Bio-Normali zer (Sun- 
O Corp) , 

DFFH (l r l-Diphenyl-2-picrylhydrazyl), NDG& {Nordlhydrogu- 
ajaret-saure) , 

Trolox ( 6-Hydroxy-2 r 5 , 7 , 8 -ta trajnethylchroman~2- 
35 karbonsaure) , 
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2,6~Di~tert-butylphenol r 4-Mefchyl-di-text-butylphenol, 4- 
Methoxydi-tBrt-butylphenol, 2, 6-Di-tertHbutyl-p~creeol, 
3 f 4-Oihydroxybenzo6saure, Vitamin C, Vitamin E, Vitamin 
Q r Bydrocninon, Obidhinon, Lignane, Hydroxyterpene, Fla- 
5 vouolde, Cur cumin, Tannine, Retinsauxaverbindungen, Ge~ 
132 Bisbetacarboxyetbyl-garmanitm~sesquioxid f superoxid- 
Dismutaae (SOD), 3uperoxid-Katalasa, Alpha-Naphthofla\ron f 
, Di (2-methyl-5-chlorophenyl) dltbionat und Cu{X£}- 
Derivate, fcaebendazol, CS (Chlorof ormlttslicher) Alkaloid- 
10 ExtraKt, 

4- (3, 5-Di-tart-butyl~4--hydroxypbenyl) -3-hydroxy-l,2- 
naphthocbinon/ 

4- { 3 , 5-Di-tert~butyl-4~hydroxyphenyl> -3-m9thoxy-l , 2- 
napbtbocbinon , 

15 4- (3, 5-Di-tert-butyl-4-hydroxyphenyl) -1, 2-napbthochinon, 
2- (3,5-Di-tert-butyl-4~bydroxypbenyl) -3-brora-l, 4- 
napbtbocblson, 

2- (3, 5-Di-tert~butyl~4-hydroxyph<Miyl) -3-chlor~l, 4- 
napbthocbinon, 

20 2- (3 f S-Di-terfc-butyl-4-hyds:oxypbanyl) -3-methoxy-l, 4- 
naphtbacbinon, 

2- (3, 5-Di-terfc-butyl-4-hydraxypbenyl) -3-hydroxy-l f 4- 
naphthocbinou, 

2- {3, 5-Di~terfc-butyl-4-hydroxyphenyl) -1, 4-napbthocbinon, 
25 4- (3, 5-Di-tarfc-butyl-4-hydroxypbenyl) -3~hydroxy-5, 5, B, B- 

totramatbyl-5, 6, 7, 8~tetxabydro-l, 2-antbracbinon, 
4 - ( 3 , 5-Di- tart-butyl- 4 -bydroxyphenyl ) -3-methoxy-5 ,5,8,8- 
tetiramethyl-5, 6, 7 f 8-tatrabydro-l, 2 -antbxacbinon, 
4- (3, 5~Di- tart-butyl- 4 -hydroxyphanyl) -5, 5 r B, B~ 
30 tetramethyl-5, 6, 7, 8-tatrabydro-l, 2-anthraahinon, 

3- Brom-4- (3, 5-di-tert-butyl-4-hydroxypbenyl) -5, 5, B, 8- 
tetraiaetbyl-5, 6, 7, 8-tetrabydro-l, 2-anthracbinon, 

2- (3, 5-Di~tart~butyl-4-oxocyclohexa-2, 5-dienyliden) - 
indan-1, 3-dion, 

35 2- {3, 5~Di-tert~butyl-4-oxooyclohexa-2, 5-dienyliden) -3,4- 
epoxy-3-bydroxy-«J-metboxy-3,4-dibydro-2H-naphthalin-l-on, 
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2- (3, 5-Di-tert-butyl-4-ocH:ooyclohexa-2,S-dl6nyliden)-3 r 4- 
epoxy-3, 4-dimefcboxy--3, 4~dihydro-2H-naphtbaIin-l-on, 
2- ( 3 r 5-D±-tert-bufcyl-4~hydraxyp&enyl) -indan~l-on/ 3, 3-Bi- 
[2- ( 3 , 5~di~tert-butyl~4-hydroxyplienyl) -inden-l-onl -3-yl, 
5 2- (3, 5 ~Di-t art-butyl- 4 -hydroxypkenyl) -3-brom-S, 5, B,8- 
tetr ante thy 1-5, 6, 7, 8-tefcrahydro-l, 4-anthracblnon, 
2- (3, 5-Di-text-bufcyl~4-hydroxypb.en.yl) -3-chlor-5, 5,8, 8- 
tetramethyl-5, 6, 7, 8-tetrahydro-l, 4~anthxachinon, 
2- < 3, 5-Di-tert-butyl-4-hydroxyphenyl ) -3-mathoxy-5 ,5,8,8- 

10 tetraiaathyl-S, 6, 7, 8-tetrahydro-l, 4-anthrachinon, 

2 - (3, 5-Di-tert~butyl-4-hydroxyphenyl) -3-hydroxy~5 r 5, 8, 8- 
tetramethyl~5, 6, 7, B-tefcrabydro~l, 4-anthrachinon. r 
2- <3, 5-Di -text -but yl-4-hydroxyphenyl ) -5 , 5 r 8 , 8- 
tefcrameth.yl-5, 6,7, 8-tefcrahydxo~l, <l-anthraehinon, 

15 2-Brorn-3- (3-brom-5-tftj:t-biityl-4-hydroxypheiiyl) -5,5,8,8- 
tetramethyl-5, 6, 7, 8-tefcrahydro-l, «-anthraohinon, 
2-Branj-3- {3, 5«dibrom-4-hydroxyphenyl) -5 f 5, 8 , 8- 
tefcrantethyl-5 , 6, 7, 8-tefcrahydro-l, a-anthrachinon, 

2- Brom-3- (3-brorc-&-tect-butyl-4~hydroxyphc>nyl) -3-hydroxy- ' 
20 5, 5, 8, 8 -tetramethyl-5 r 6, 7, 8-tatrahydro-l, 4-anthxachinon, 

3- Brom-2- {3, 5-cli-terfc~butyl-4-hydxDxyphenyl) ~1, 4- 
anthrachinon, 

2- (3, 5-Di-tert-butyl~4-hydroxyphenyl} -3-methoxy-l, 4- 
anthrachljion, 

25 2- (3, 5-Pi-t&rt-butyl-4-hydxoxyphenyl} -3-hydroxy-l, 4- 
anfchrachiiiori, 

5, 5, 8, 8-Tetramefchyl~5, 6, 7, 8-tetrahydronaphthalin-l, 3- 
diol, 

3- Mefcfaoxy-5, 5 f 8, 8-tetramathyl~5 , 6, 7, 8- 
30 tetrabydronaphthalin.-1-ol, 

4- (3~Chlor~5, 5, 8 r S-tetramathyl-l, 4-dioxo-l, 4, 5, 6, 7, 8- 
hexahydraanthracen-2-yl) -benzoesatire , 
Metbyl-4-{3-chlor-5, 5, 8, B-tafcraniethyl-1, 4-dloxo- 

1, 4/ 5, 6, 7, 8-haxahydroantbracBn-2-yl) -benzoat, 
35 4-{3-Hydxoxy-l, 4-d±oxo~l,4~dihydronaphthal:bi~2-yl)~ 
benzoesauxe, 
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Methyl-* (3-taetboxy-l, 4-dloxo-l, 4-dlhydronaphthalin-2-yl) - 
benzoesaure, 

4- (3 -Hydroxy- 5, 5, 8 f 8-tetrainst^yl-l,4-dioxQ~lr 4, 5, 6, 7,8- 
hexahydroant^acBn-2-yl)-banzoe6a , ura, 
5 Kethyl-4- ( 3-bydxoxy-l, 4-dioxo-l, 4~dihyclronaphthalin-2-yl~ 
azo}-benz;oat, 

4- (3-Hydroxy-5 f 5, 8, 8-tetramethyl-l, 4-dioxo-l, 4 , 5, 6/ 7, 8- 
hexahydro anthr ac e n-2 -yl-azo ) -benzoe s aure, 
3- (3 f 5~Di~tert~butyl-4~oxocycloh€Hca-2, 5-dienyliden) - 
10 5, 5,8,8 -tetrametbyl-5, 6,7,8- 

tetrahydxocyclopenta lb] naphthalin-1 , 2-dion, 

3- (3 r 5~Di-text-butylH-oxocyclohexa-2, 5-dienyliden) - 

5,5,8,8 -t etramathyl- 5,. 6,7, 8-t at rahydroanthracen-3H~l, 2 , 4- 

trion, 

15 2- (3 , 5-P±-tert-butyl-4~hydroxyphenyI) -3-mathoxy-5, B- 
dimathyl-1 f 4-naphthochinon, 

2- (3, 5-Di-tert-butyl-4-hydroxypbeayl) -3-Hiathoxy-6, 7- 
dimathyl-l , 4-naphthochinon, 

2- (3, 5-Di-text-bntyl-4-hydroxyphonyl) -3~methoxy--5-methyl-- 
20 1,4 -naphthochinon , 

2- <3 r 5-Di-text-bntyl-4-bydraxyphenyl) -2-methoxy-5-nxsthyl~ 
1, 4-naphthochinon, 

2- (3, 5-Di-tart-bntyl-4-hydroxyphenyl) -3-methoxy-6*-raethyl- 
1, 4 -naphtbocbinon, 
25 3- {3, 5-Di-tert-butyl-4~bydroxyphenyl) -2-niBthoxy-6-niathyl~ 
1, 4-napbthochinon, 

2- (3, 5-Di-text~butyl-4-hydroxyphanyl) -3-methoxy-S, 6- 
diraethyl-1 , 4-naphthochinon, 

3- (3, 5-Di-tBrt~butyl-4-bycLroxyphenyl) -2~mathoxy-5 r 6- 
3 0 dime t hyl~l , 4-napbthochinon , 

2- {3, 5-Di-tart-butyl-4--hydroxyphenyl) -3-jnethoxy-5 r 7- 
dimethyl-1 , 4-napbthochinon, 

3- {3, 5-Di-tert-butyl-4-hydxoxyphenyl) ~2-metboxy-5 r 7- 
dlmethyl~l, 4-napbthochinon, 

35 2- (3, 5-Di-tert-butyl-4-hydroxyphenyl) -3~Bthylthio-5- 
methyl-l, 4-naphthochinon, 
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2- (3, 5-Di-tert-butyl-4-hyclroxyphenyl) -3-ethylthio-6- 
iqb thyl- X , 4 -naphthochinon , 

2- (3, 5HDi-teii;~butyl-4-hyciroxyphenyl) ~3-hydroxy~5, 8- 
dimethyl-1, 4-naphthoch±non r 
5 2- (3, 5-D±-tert-b«tyl-4-'hydtx)x.yph©nyl) -3 -hydroxy- 6, 7- 
dimefchyl-X , 4 -naphfchochdrjon , 

2- (3,5HH-tert-butyl~4-hydroxyphenyl) -3 -hydroxy- 5-methyl- 
1, 4-naphthochinon, 

3- (3, 5-D±-text-butyl-4-hydcoxypherjyl) ~ 2 ~hy dr o xy- 5 -me thyl - 
10 X , 4 -naphthochinon, 

2- (3 i -5-Di-tert-b\jtyl-4-hydroxyphenyl) - 3 -hydroxy- 6-njethyl~ 
1 , 4-naphthochinon, 

3- (3 r 5~D±-tert-btityl-4~hydroxyphenyl) -2-hydcoxy-6-oethyl~ 
1, 4~naphthochlnon f 

15 2- ( 3, 5-Di~tert-bufcyl~4~hydroxyphenyl) -3-hydroxy-5, 6- 
dimethyX-1 , 4*-naphthochinon, 

2- (3-Bro7U-5-tert-butyl-4-bydxoxyphQnyl) -3-hydroxy~5, 6- 
dimethyl-l f 4-naphthochinon/ 

3- {3 , 5-Di~tort~butyl-4-hydroxyphenyl) -2~hydxaxy~5, 6- 
20 dim©thyl-l r 4-naphfchochinon, 

2- {3 , S-Di-fcert~butyl-4-hydEoxyphenyl ) -3-hydroxy-5, 7- 
dimethyl-l r 4-naphthochinon, 

3- {3 # 5~Di-tert~butyl-4-hydcoxyphenyl) -2-hydroxy-5,7- 
dimethyl-l, 4-naphthochi.non . 

25 



Das folgende Beispiel erlautert die Erfindung. 

30 Beispiel: 

aaitoiaatisierte DurohftUirung der Bisulfitreaktion. 

Im -worliegenden Beispiel wird die Anwendung des Verfah- 
rens zum Nachweis dea Methyl! erungast at un von Cytosinen 
35 im Faktor VTII-Gen einer gernoralschen DN&- Probe, die mit 
einer Restrixtionsendonuclease nach Angabe das Herstel- 
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lers behandelt wuxde r beachrieben. Das Vexfahren beruht 
auf dem Einaatz eines automatischen Pipettiersystams (MWG 
RoboSeg 4204) rait vier BBpaxat vertikal beweglicben Adap- 
tero fur austausohbare Pip ettder spitz en r die Kreuzkonta- 
5 minafcionen auBschiiofian. Das PipettiersyBtsm errodglidht 
das Pipettiexen von 100ul mit einem Fehier von weniger 
ale ±2ul. Die Arbeit splatte dee automatlschen Pipettier- 
systems 1st mit sechs Gestellen far Pipettierspitzen und 
acbt Pipettierposifcionen, von denem zwei gekuhlt warden 

10 kSnnen, einem kuhlbaren Reagenziengestell, einem Stapel- 
eyatem fur 3.0 Wikrottterplattea, einer Pipettierapitzen- 
waschBtation und einer Vorrichtung zur "Crennung dar Pi- 
pettierspitzen vom Adaptor ausgerustet, Daa automatleche 
Plpettiaxsystera iat Uber eine serielle Schnlttetelle mit 

15 einem Computer verbunden und wixd uber ein Softwarepro- 
gramm, das die fraie Pxogrammierung allex fUr zur Anwen- 
dung daa Verfahrens notwendigen Pipettiarsohrltta er- 
laubt, gesteuert . 

20 Ira ersten Vexfahrenssobritt wixd von Hand ein Aliquot der 
DNA-Probe in eine von 96 frai wahlbaran Poeitlonen einer 
Mikrotiterplatte pipettiert. Die Mikrotiterplatte wird 
anschlieftand untax Vexwendung einea Eppendorf Maatercyc- 
lers zur Denaturierung der vorbehandelten DNA-Proba auf 

25 96*C erw&rmt. Die Mikrotiterplatte wird dann in das aufco- 
matiscbe Pipettier ays tern uberftihrt. In alle Positionen, 
die DNA enthalten, warden progxammgesteuext nacheinandex 
. aus dem Reagenziengestell Allquots Bines dsnaturierenden 
Agens (Dioxan) , elnar 3,3 molaxen Natriumbydxogenaulfit- 

30 losung, und ei n er Lasting eines Radikalf angers in dem ver- 
vandeten denatuxierenden Agens hinzu pipettiert. An- 
scbliefcend wird die Mikrotiterplatte im Eppendorf Master- 
aycler inkubiert, dass in der DNA-Probe unter Einwirkung 
des NatriumhydxogensulfitE alia unmethylierten Cytosin- 

35 rest© in ein Blsulfitaddukt umgewandelt werden. 
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Raoh der Bisulfiltbehandlung wird die Mikrotiterplatte aus 
deia Thermocycler in das automat iache Plpebiersyatem aber- 
fuhxt. Es wird elne zweite Mlkrotiterplatte dessolban 
Typs voxgelegt. In alle Kaitinsern, daren aqulvalente Posi- 
5 tion a of der erst en Mikrotiterplatte eina bisulfltbehan- 
dclte DHA- Probe entbalt, wird zuerst sin basischBr Tris- 
BC1 Puffer {pH 9.5) und snschlieAend wird ein Aliquot der 
blsulfitbehandelten DHA in die entsprechende Position der 
zweiten Mlkrotiterplatte ubertragen. In der basischen 1,5- 
10 sung werden die Bieulfitaddukte der nichtmethylierten cy- 
toainreste zu Dracilresten umgewandelt. 

Die gezielte Araplifikation sines atranges {im vorliegan- 
den Beispiel der aense-Strang) der bisulfitbehandelten 

15 DNA erfolgt durch eine. Polymerase:kettenreaktion (PCR) . Es 
wird ein Priraerpaar das Typs I (AGG GAG TTT TTT TTA GGG 
ART AGA GGG A (SEQ-ID:1) und TAA TCC CAA AAC CTC TCC ACT 
ACA ACA A (SEQ-ID:2)) verwendet, das die epeziflsche 
Amplififcation eines erfolgreich bisulfitbehandelten DHA- 

20 Strangs, nicht jedoch eines DIJA-Strangs, dasaen nichhme- 
tyllerte Cytosinreste nicht oder unvollsbandig in Uracil- 
reste umgewandelt 'wurden, erlaubt. Ptlr die PCR-Reaktion 
wird ira automatischen Pipettiersystem eina dritta Mikro- 
titerplatte deseelben Typs vorgelegt. In alle Kamraem, 

25 deren aquivalente Positionen auf der ersten Mikroti- 

terplabte eina blsulfitbehandalte DNA-Probe entbalt, wird 
sue ret ein Aliquot einer S tammies ung, die einen PCR- 
Puffer, eina DNA- Polymerase und Primer das Typs 1 ent- 
halfc, automatiscb plpattiert. Danaca wird automatisch aus 

30 jeder Position der zweiten Hikrofciterplatte ein Aliquot 
der verdiJnntan biaulf itbebandelten DHA in die entspre- 
ohende Position der dcitten Hikrotiterplatte ubertragen, 
bevor diese zrur DurchfOnrung der PCR-Reaktion in den Cyc- 
ler uberfiibrt wird. Das PCR-Produkt wird durch Agarosege- 

35 lelektrophorese und anschlieBenda AnfSxbung mit Etbidi- 
urabromid identifizierfc (Fig. 1) . Elgur 1 zeigt das Gel- 
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bild eineo PCR-aiaplifizierten bisulfitbahandelten DNA- 
Stranges (links: Molokulargewichtsraarker, reah-ta: PCR- 
Produkt) 



5 
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Patentansprticbo 



X. Verfabxan arum Kachweifl von C^oain-Metbylierungan in 
5 UNA, dadurab. geJcexmzeiabnet, dass man f olgende 

Arbeifcspabxitt© aua£unrX-j 

a> eins geoomische JJKA.- Probe wird rait einex Loeung 
eixLfiS Biaulfibs (= Hydrogsnsulfifc, Dieulfib) ira Kdn~ 
10 zexitrationabareich. swiacben 0,1 urad 6 mol/1 inku- 

bierfc, wobei ein denabmrierendea Hsaganz vmd/oder 3j6- 
aetaibbel Bowie mindestena ein Hadikalf Sager 

15 b) die babandelte IXKA-Proba wird mit Wasser odex e±~ 

ner waasrigen Lfisung verdtirmfe; 

c) die EHA-Pxaba wird in einer Polymeraseraaktiom. 
araplif iz i ©r t ; 

20 

d) man defcaktiart, inwieweifc sich die Seguana durch 
die BehandlUttg nach Scbxibt a) sogeatlber dex gemomi- 
scban DKA-Probe vaxandext bat nnd scbliesgt: auf den 
Mefcbyliernngsstatus srumindest einea Cocoa in dar go- 

25 nomlschan DHA-Prohe. 

2. Verfabxan naob Aaeprucb 1, da durch gakerrasseiahnet, 
dags das aanatuxiaxanda Baaganz und/odex lifiaunganit- 
tel aus der folgenden ULste von varbiadungen odex 
30 Vez-biixduugaJclassen ausgawahlt iabi 

PolyBtbylenglykoldialkylethfix, Dioxan rtad subEtitu- 
ierte Derivabe, Barns boff odex Derivaba, Aootonitril/ 
primsLre Alkonole, sekundaxe Alkohole, tertiaxe Alko- 
35 bole, PlethylanglykoldialkyletUer, Tci e bayl englykol ~ 

dialkylatnax, Tetirae tbylenglykc 1 - di a Ikyle t bar , Pen- 
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tae ttiylenglykoldiakyl etber , Hexae thylenglyko Idialky-- 
iQfchar, DMSO, THF, 

3. Verfahren nach Jtospruch. X Oder 2, dadurch gekenn- 
5 zeicbnet, dass dor Radikalfanger aue dor Eolgenden 

Gxupps van Verblndungen ausgewablfc iatr 

Di~, Tr Abydroxyb en e ol e , Gruntee Extract (green tea 
extract) , Pycnogenal (pine bark extract) , Ginkgo Bi- 

10 lob a Kxtrakt (EGb 761) , Flavors id-Hi s cluing verschie- 

dener Frucbt- und GataQseextrakte (GNLD) , Bio- 
Nortnaliaer {Sun-O Corp)/ OJPPH (l,l-Dipbenyl-2- 
piarylbydrasyl) , KDGA (Jtordihydzoguajaret-saure) , 
Xrolox < 6 -Hydroxy- 2,5/7,8- te tracietKylc^rormaxt- 2~ 

15 kaxbonBaure.) , 2,6-Di-tert-btttylpnenol, 4-Methyl-di- 

tert-bufcylpbenol , 4-Msthooy-di-fcei±~butylpii63Qol, 2,6- 
Di- text -butyl -p-creaol , 3, 4~Dibydroxybenxoesaure, Vi- 
tamin C, Vitamin E, Vitamin Q, Hydroahinoii, Ubichi- 
nccn, Lignane, Hydroxy terpeno, Flavonoids, Curouinin, 

20 Tannine, Hetineaureverbindungen, Ge-132 Biebetacarbo- 

xye thy 1 - germanivra - b bo quioxi d , Superoxid-DiBrautape 
(SCO?) , Supexoxid-Katalase, Alpba-Ifapbtbof lavon, , 
Di (2-metbyl-5~chlQrophenyl) ditbionat wad. Cu(II) - 
Deri vats , Mebendazole, CS (Cblorof ortnloslicher) Alka- 

25 loid-Bxtrakt, 

4~ (3,5-Di~tert-bufcyl-4~hydroxyphenylJ -3-hydroxy-l, 2~ 
napbtbocb trxan, 

4- (3, 5-Di-tert-butyl-4-hyxirocxyplxenyl) ~3-matboxy-l,2- 
napbt bo cbinon , 
30 4- (3 / 5-»i-tert-butiya-4-nydroxyp3ienyl) -x,2- 

napbthocbinon, 

2- (3 / 5-Di-tert~biityl-4-nydxoxypbeny -3-brom-l,4- 
napbtbo cbinon, 

2- (3,5-»i-tert-bntyl-4-hydroxypbenyl) -3-ablor-l, 4- 
35 papbt ho cbinon , 

2- (3, 5 -»i - text-butyl-4 -hydrcocyphenyl ) - 3-metboxy-l , -4- 
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naph.tJb.oali inon r 

2 - {3 , 5 ~Di- bBrt-bubyl-4~hydroxyphanyl} -3-ftydrcocy~l, 4- 
xjapxb^ochiiicax, 

2- (3 , S-Di-tezrt-^tyl-4-bydroxyphanyl) -1,4- 

4- (3 , 5-p±-bert-butyl-4-hydxoxyplieiiyl) -3-h.yd.roocy- 
5,5, e, a-tetramathyl-5, 6,7, 8-tetrahydro~l, 2- 
anthxacihinoix, 

4- (3, 5-Di-t©rt-butyl"4"hytirojcyp}ienyl) -3~m»thoacy- 
10 5,5,8, a-fcetxamefcbyl-5 ,6,7,8 -tetrahydro- 1,3- 

aothr achinon , 

4- (3 , 5 -Di- tart -butyl -4-hydroxyphanyl) -5,5,8,8- 
tatramethyl-S , 6, 7, 8-tatrabydro-l, 2 -ajitlarachinou, 
3 -Brora- 4 - ( 3 , 5 -di- 1 eirb - bu by 1 - 4 -hydxaxypiieiiyl } - 5 , 5 , 8 , a - 
1 5 tetrametbyl- 5 , € , 7 , 8 - tetrabydro- 1 , 2 -antdrraclainaa, 

2- (3 , 5 -Di - tert-butyl-4 -oxooyalohexa-2 , 5-dieoiylidan} - 
iadau-X,3-dion, 

2- (3 , S-Di-torb-butyl-4-d3CQcyclohexa-2, S-dlenyliden) - 
3,4- epoxy- 3 -3iydroxy-4-methx)xy-3 , 4 -dlbydro-2H- 
20 naphfchal in- 1 - on, 

2- (3 , S -Di - tert-butyl-4 -cucDayClohoxa-2 , 5 -dienyliden) - 
3 ,4-epaxy-3, 4 -dimabiicojy r 3 , 4 -d4Jxydro-2H-naphtbalia-l-- 
an, 

2- {3, 5-m-terb-bxityl-4-hydrcocyphaayl) -indan-l-on, 
25 3,3-Bi-[2- {3, 5-di-fcert-bubyl-4-hydroxypixanyl) -inden- 

1- on] -3-yl, 

2- (3, 5-Di-te*C-butyl-4-hydroxyphenyl) -3-brom-S, 5, 8,8- 
fcabiramBbhyl- 5,6,7,8- tetrahydro- 1 , 4 - an thr achinon, 

2- {3,5 -Di - tart -bubyl - 4 - bydr oxyphenyl } -3- ahlor- 
30 5,5,8, 8-tetramatbyl-5 , 6, 7, 8 -tetoabydro-1, 4- 

antinrachinon , 

2- ( 3 A S -Di ~ bert -butyl - 4 - hydr rocyphenyl ) -3-mathoxy- 
5, 5 , 8 , 8-tetrametliyl-5 , 6 , 7 , 8- fcefcxahydro-1, 4- 
antbxacbiaaon, 

35 2- (3,5 -Di - tart-butyl -4 - hydro xyphenyl ) - 3 - hydroxy - 

5,5,8, 8 - tetramethyl -5,6,7, 8 - tetrahydro- l, 4 - 



( 57 ) 



JP 2004-500892 A 2004.1.15 



WO 01/38528 FCI7BB0I/0ZL74 
33 

an t Irrr f* nh i n on t 

2- (3,5 -Di- tert -butyl - 4-hyiircx)cyx?hen.yl> -5,5,8,8- 
tatrraroetbyl- 5,6,7, 8-tetrahydro~l, 4 - anthracbirioxi, 
2-Brora-3~ (3 - brcm- 5 - tert- butyl - 4 -h.ydroxyphsn.yl } - 
5 5,5,8,8- tetrametbyl- 5 ,5,7,8- totxabydro-O. r 4- 

anthr achinon. , 

2- Bram-3- (3, 5-<iibrorn-4-bytiroixyplieriyl) -S,S,8, 8- 
totranotbyl-5, 6 , 7 , 8 - 1 e trahydco -1,4- antfcrachi nan , 
2 -Brora- 3- (3 -brain- 5 - tert -butyl -4 -hydroxyphenyl ) -3- 

1 0 hydroxy- 5,5,8, 8 - tetraiQBthyl- 5 , 6 , 7 , a -tetrahydro-1, 4 - 

anthr acbinon. , 

3- Brom~2- (3, 5-di-tert-butyl-4-bydroxypbaiiyl) -1,4- 
anthr-acbinoir, 

2- {3, 5-Di-fcerfc-butyl-4-byi±roxyplierxyI) -3~mathoxy-l,4- 
15 authraabiium, 

2- (3 , 5-D±-tert-butyl-4-byd2xxKyphBiayl) -3 -hydroxy- 1, 4- 
anfchraa h i x ton., 

5.5,8,8 -Tetrametbyl- 5 , 6,7, B- tfttrahyarona^hthalin-1 , 3 - 
diol, 

20 3~Methoxy-S, 5, B, 8-tatramathyl-5, 6, 7 , 8- 

tatx7*bydxo»aphtbalixi- l-ol , 

4- {3-Oiloir-5 7 5,8,8-tetrHiTiatbyl-l,4-diaxo-l,4,5, 6,7,8- 
bBxahydroantbracen- 2 -yl ) -benzoesaure , 

Methyl -4- (3~cblor-5, 5, 8,8-tetrajraetbyl-l,4-diaxo- 
25 l,4,s,6,7,8-hexabydroant±xaceri~2~yl) -beirzoat, 

4- (3 -Hydroxy- 1 , 4-dioxo-l, 4 - dihydroaiaphthal in- 2 - yl } - 
beuxDajEj&ura, 

Msthyl- (3 -metbaxy-1 , 4-dioxo -1,4 -dibydronapbtbalixi-2 - 
yl) -bextzoeaaure, 
30 4- { 3 -Hydroxy- 5 1 5,8,8 -tetramethyl- 1,4- dioxo- 

1,4,5, 6, 7, 8-hepcabydxoajithxaaen--2-yl) -benxoesauxe, 
Methyl -4- (3 -hydroxy- 1, 4-dioxo-l, 4 - dihydronapbt hal in- 

2- yl-aao) -beazoafc, 

4 - { 3 -Hydroxy- 5 ,5,8,9- tetrame thy!- 1 , 4 - diaxo - 
35 1,4,5,6,7, 8-hexabydroanthraaext-2 -yl-aza) -beazoesaure , 

3- (3, 5 -Di- tart -butyl - 4 - oxocyclohexa- 2 , 5-dieayliden) - 
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5 , 5 , a , 8 -tetramefcbyl - s , 6 , 7 , 8 - 
tetraiiytirocyclopenta [b] naphtbalin- 1 , 2 -dioia, 

5,5,8, 8- tefcrametbyl -5,5,7,8- tet^ahydroaxaJiracen-3H- 
5 X, 2,4~trion, 

2« (3 , 5 -Di-tert-l^tyl-4«1iydrtxKyp3ifinyl} ~3~methoxjr-5 , 8- 
dimethyl - 1 , 4 - naphthachinon , 

2- {3, B-Di-tert-lmtyl-4-hytiroxyplifin.yL} -3~methoxy-6 , 7- 
dimethyl -1,4 -paphthoobi ti on , 
10 2- ( 3 , 5 -D i - fcer fc - bu t y 1 - 4 «• hydxoxyphBnyl ) -3~mahlioxy-5- 

wathyl~l , 4-napiithodhiaoii, 

2- (3, 5-D±-terfc-3bTJtyl-4-hydfcroxypliBnyl) -2-mabhoxy-S- 
mathyl - 1 , 4-naphthochlnon, 

2- (3,5 -Pi- tert -butyl -4.~hydxa>typlieuyl ) -3-rnefcbc«y-6- 
1 5 methyl -1,4 -naphthochinon , 

3- (3, 5-Dl-tert-bufcyl"4-bydroxypbenyl) -a-mefchoKy-S- 
methyl-l , 4 -naphthochinon, 

2- { 3 , 5-Di- tert~bufcyl-4-hyaro3cypliBnyl } -3 -msthoxy-S , 6- 
dimethyl-i , 4 -naphthochinon, 
20 3- { 3 , 5 - D i - tert -butyl -4 - hydr oxypheny 1 } -2~mathoxy-5, 6- 

dimethyl- 1 , 4 -naphthochinon, 

2 - { 3 , S -Di- tert-butyl-4 -hydroocyplhenyl } -3-methaxy- 5,7- 
dimethyl -1,4 -r^phthochinon, 

3- {3 , S-Di-berb-ijutyl-4-hydiXD^cypihi3ayl} -2-mefcboxy-5, 7- 

2 5 dimethyl -1,4 -naphfchachinoa, 

2- (3, 5 -Di- tart -butyl -4 -hydroxypiiBayl ) -3 -ethylthio- 5- 
methyl -1, 4-naphChoahinon, 

2- (3, 5-Di-tert -butyl -4 -hydroxypbenyl } -3 - etbylbbio -6- 
methyl-l, 4-naphthochiaoa, 
30 2- (3,5-Dl-tert-butyl-4-bytlroxyp]iBnyl} -3-hydroxy-S, 8- 

dimethyl- 1 , 4 -naphthochinoa, 

2- (3, 5-Di-h6i.rt-buhyl-4-bydroxyphauyl) -3 -hydroxy- 6, 7- 
dimathyl- 1 , 4 -naphbhochi rton, 

2- (3 , 5 -Di-tert-but^l-4-hydxoxyphenyl) -3-hydroxy-S- 

3 5 methyl -1,4 -naphtha chinon , 

3- (3 , -text -butyl -4-bydroxyphenylj -2 -hydroxy -5- 



(59) JP 2004-500892 A 2004.1.15 



WO 01/58328 FCT/DK0I/0XZ74 
35 

methyl -1 , 4 -naphtha oh! nan, 

2- {3, 5-Di~t:ert:-imtyl-4-lxyT5ro5cyphenyI) -3 -hydroxy- 6- 
msthyl-I , 4 - naphtha chlnan , 

3 - ( 3 , 5 -DA - 1 ert-butyl -4 - hydroxyphenyl ) - 2 - hydroxy- 6 - 
methyl -l , 4 -naphtha ohlrvon , 

2- {3, 5-Di-terfc-bixtyl-4-hyaxoxyphenyl) ~3 - hydroxy- S, 6- 
dimathyl -1,4 -naphthochinon , 

2- {3-0Braro-5-tert-iwtyl-4-hydr^^ -3-hydroxy- 
5, g- dimethyl -1, 4- naphthochinon, 

3- (3, S-Dl-tert-bTjtyl-4-hydroacyphenylJ -2 -hydroxy- 5, 6- 
dlmathyl -1,4 - naphthochinon , 

2- (3, 5 -Di-tert -butyl -4 -hydroxyphenyl) -3-hydroxy-S # 7- 
dimothyl - x , 4 -naphthochinon, 

3- (3,3 -Di - tart -butyl -4 -hydroxypheny 1 ) -2 - hydroxy- 5 , 7 - 
dimethyl -1,4 -naphthochinon . 

4. Verfahren nach einera der voranatehenden AnsprdGhe, 
dadtrcch gekennjzeichnet, dasB man, die genoraische 13NR- 
Probe vox der Behandlung thecmisch denatrnrlert . 

20 

5, Verfahren nach Aneprucb 1 dadurch gekeimzeichnet, dans 

man den Sohritt a) in awai Telle ohritten wie folgt 
durchfiihrt: 

25 a) sine PGR Praamplif ikation mit raindeatans einem 

Prircorpaax xmtergchiedlicher eeguenz, die an cine 
nach Jvrxapruch l vorbah&ndelte DNA-Prohe unspezif isch 
hybri dialer en und daher im PGR Sohritt raehr als ein 
Ampilfikat ergebenj 

3D 

b) eine pgr .awplif ikation dee in der praamplif ikation . 
gebildetea Produkfce mit Primarn untereohiedlichar Se- 
quent, die jeweils zu einem Abschnitt dex nach An- 
spruch 1 vo rbahande lten UNA.- Probe [ (+) -Strang oder (- 
35 ) -Strang] identisdh Oder komplemantar sind und die zu 

amplifizierenda DKR epassifisch hybridieieren. 
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6. Verf aiLcen. nann einsm dax: voroncjeiioiidGxi Anspi'liotiB, da- 
durch. gekermKelohnet, daas man die J\rttplif ikation von 
makreren Dia-Absohnitfcan In Binero HeaktioxiBgef aS 
5 durch£<Jhrt. 



7- verfahren nacb einem dar vorangenanden Ansprttcaa, da- 
durcfa. gekejoazeichDet, dasa man JKbr die Polymerase- 
reaktion eine hihzebestajidige DHZL-PolymsraBB VBrirai" 
10 dat. 



verfahraa nacn einem der vorangehendan Ansprucne, da- 
durch. geJceimzeicnnefc, daes man vox- Bahritfc a) des An- 
eprunhs l sine DesuWonierung der bha durchfi <Shrfc , 

Ver-fEvhx-ea nach einem der vorangehenden Ansprtiche, da- 
durch. gek enny elchnet , daes tuan fib? die Betekfcion der 
vorbehandelter. DSlA die PCR-Produkfce auf einen Oligo- 
xmJcXeotid Array bybridijsierfc und man anac&Xie&and die 
folgandan Teilisebritfce ausfubrt: 



a) die ampliflaiert© genomiscoe ENA wird an raindee- 
tans ein Oligomikleotia unfcer Ansoildung ainer Duplex 
nybrldieiert, wobei besagte hybrldisierta oligonukle- 
25 abide rait ihrera 3"~Bnda nnraifcfcalnar Oder ira Aba t and 

von bis 5su 10 Bason an die Positioned angrenssen, die 
binsicbtlien ihreor Methylierung in der genomiseben 
USA- Probe zu untarsucthen aind; 



30 (b) man das Oligonukleotid tnifc bekannter Sequenz von 

n Nukleotiden mitteXs einer Polymerase mindeotens ura 
ein Nafcleotld verl&ngert, wobei das Nukleofcid eine 
• nachweiabare Markiarung tragt uad die Verlangerung 
vera MetbylierungsstatUB dee jeweiligen Cytosins in 

35 der genoraischen DNA-Probe abb&ngt. 
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10. Verfabren naab aineru der Aaaprucbe 1 bis a daduxcb 

gekeriaaexchxiab, dass man fur die DBtektioa der vorbe- 
handelfcen E&ft. die PCR-Produkte auf einen Oliganukleo- 
tid Array faybrldloiert und man anQcblieJJcrid die fol- 
gendea Teilecbritte ausgefubrt: 

(a) man bybridisiert einen Saba: von oligonucleotide*! 
an die amplif izierte genomiacbe Dim. unter Auabildung 
einar Duplex, wobei dieeer Saba von Oligonukleafciden 
aufi sswei verscbiedenen Speziee beetebt und wobei die 
bybridiaierten Oligonukleotide der exateix Spaziss rait 
ibram 3 "-Ends unralttelbar odor" im Aba t and von bio ssu 
10 Basen an die Poeitionan angrenzen, die hinsiabt- 
licb i h re r Hatbylierung in dex ganomlBcfaen XJNA<»Proba 
ssu uutersueben Bind und wobei das zweita Oligoaukleo- 
tid der z; wait an spassiea an elae xweite Region dee 
Zielmolekulo hybridisiart, so dasB das S'-Ende das 
Oligonukleotids der ssweiten Speziee durob eine t&tikm 
von der GnOSe eiues EinKelmifaeo tides Oder bis jsu 10 
Kuklootiden vom 3 '-Bade des bybridiaierten Oligo- 
nukleotida der erst en Speeies an dar Stella der be- 
aagten auagewablten position getrennt let, 

ih) man das Oligoaukleotid dBr erst en Spesries mit ba- 
kannter seqaextz von n Nukleofciden mittals einar Poly- 
merase urn bSabotans die Anzabl von Hukleotiden ver- 
ISagert, die awiacben deni S'-Ende dea OligonUkleotids 
dar 1. Spejsies und dera 5"-JEnde des Oligonucleotide 
der 2, Spezies liegen, wobei die Verlangerung vom Ma- 
tbyliearungsstatus das jewelligen Cytosina in der ge- 
neral sohen DNA-Frobe abbangt; 

(a) man inkubiert die Oligonukleotide in Gegenwart 
einer Idgase, wobei dag angxenzende, durcb die Poly- 
marasexeaktion verlangerte Oligonukleatid der era ten 
Species und das Oligonukleotid der zweiten Spexies 
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verbundea warden uad man dadurch ein liigationsprodukt 
erixalt , sofern ira vorangeasnden Scbritt eine V&rl&n- 
garung des Oligonukieotids der ersfcen SpoEiea dor art 
erfoXgtB, das a mm das 3"-Knde mit vorhaadener 3"- 
5 Hydroxyf tmktioa dee verXaagerten Oligonukieotids un- 

mitbBlbax an das 5 '-Bade des Qligonuklaotida der 
zwaiten speaies angreasst. 

IX. Verfahran nacti Anspruch 10, dadurch gekenneelchnet, 
X0 das s die verwandeten OligonukXeotid* dftir eastern. Spa- 

ssies und/oder die verweadatea OXigonukleotide der 
isweiten Speaiea entweder nur die Baaen T,, A. and C o- 
der aber die. Baaen ?, A uad Q eathaitea. 

15 12. VerEaaraa naoa eiaem der Anoprucha 1 bis 8, dadurch 
gekeanzeichnet, das a maa far die Datektioa der vorbe- 
handaXten Dt£a die PCK-Produkte auf eiaea oligoaiakXeo- 
tid Array hybridisiart and man aasdhliaSend die foi- 
gendea Teilacaritte ausfuhrfc: 

20 

Ca) maa hybridisiert die amplif ieierte geaoraische una. 
aa miadeetens ein OligonukXeotid mit bekaaater 3m- 
quenz van n NukXeotlden aater AuabiXduag eiaer 
DupXex, wobei beaagte hybridisierte OXigcraukXeotida 
25 rait ilrrem 3 ' -Ends telXwaise oder vollatandig an die 

Poaitioaen hybridiaieren, die hinsichtlioh iiurer Me- 
thyliextnig in der genomiscbeoa CHA-Prube zu untersu- 
alien. eind/ 

30 (b) maa das Oligonukleotid, eofeira ea mit seinem 3~~ 

Terminus zuvor ohna Baaenf ehXpaacungea aa die zu \m- 
tersuaaexidan Position hybrid! si ecte, mitt els eiaer 
Polymerase mindeatene urn ein Kukieotid wrlaagart, 
wobei mindesteag eia iSfukleotid eine nachwelsbare Mar- 

35 kierung tragt and die Varlangarung vora Methylie- 
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rungaatatua dea jeweiligen Cytoaina in. der genomi- 
b abaci jDNA.- Prx>be abhfingt.. 

13. Verfabren uadh einem dear voranatebenden Ansprucne, 
5 dadurcb gekennaieicbnat, da B S man die PCR-Produkfce 

land/Oder Verlangerungaprodukte und/oder kigationapro~ 
dukfce fflr die -Detakfcicm. mit einer nac&t^sbaxan Mar- 
kierung veraiebfc. 

10 14. Verf ahran aaab einem der voranefcehenden Ansprtiche, 
dadurcb gekeaxuaeiGhnat , da as die Markierungen. Fluo- 
res seiiOTiaxkl erungen aind. 

15. Verfabren aach einem der varans tehendan AnBpruche, 
15 dadurcb gekennzeichaet, daas die MRrkierungen Eadio- 

xmklida sind, 

16. Verfabren nacb einem der Ansprttche 1 bis 13, dadurcb 
gekermzeichnefc, dass die Markierungen der Nukleotide 

20 ablossnare Ma s a enntarkierung en aind, die in einem Maa- 

aenspakfcroraater naabweipbar aind. 

17. Verfabren nacb einem der AnsprQche x bis "13, dad-arch, 
gekerxnseichnet, daas man die PCR-Produkta und/oder 

25 Varlangerungcprcdukfce mid /odor Ligationsprodukte 

insgesamt ira Maeaenapektrometer nacbweiat und aorait 
durch ibre Maeae eindeufcig cbarakteriaiert sind. 

18. Verfanren naob einem der Ansprache 1 hie 13, dadurcb 
30 gekennzelobner., dasa man jeweilB ein Fragment der 

PCR-Produkte und/odar Verlangeriragaprodnkte und/odar 
Id-gationsproduktB im Maaaenapektromater nacOiweist. 

19. Verfanren naoh Ancpruch 10, dadurcb gekennzeichnet, 
35 daas man dae Fragment des PCR-Produkta und/oder Ver- 

langerungsprodukte und/oder I*igafcionepradukta durcb 
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Verdau rait einer odar rnehrerer Exo- oder Kadonuklea- 
Ben erseugt. 

20, verfahren nach Anspmch 18 und 19, dadurch gekenn- 
5 aaiahnet, dasa wan zur besseren Detektierbarkeit Ira 

MaBeenapektrometer die erszeugten Fragmente mit ainer 
einzalmo poaitiven odar negativen Netfcoladung vex- 
eieht. 

10 21. Verfahren gemSE einem der varans tehenden Rrispariieha, 
dadurola gekermzeichnet , daas man die POa~5rodukta 
und/oder Verlangertingspxodukta und/oder Idgafcionspror 
dukte mlttels Matrix aasistierter i*aeer Iteeorpt; li- 
ons /loniBations Massanspekbromafcria (MALDI-TOF) odar 
15 mittels Klektrospray Haas enapaktroma trie (ESI) datek- 

tiert tmd vieualiaiert, 

22. Verfahren nanh einem der voranstananden Ansprdcne, 
wdbal man die ganomisehe DHfl. ana einer UNA- Probe er~ 
halt, Wbbei Quellen far ism, z. B. Zelllinien, Bint, 
Sputum, Stuhl, urin, Oeairn-Ruckaamarka--Flu00ig!c©it, 
in Paraffin aingebettateB Gtewebe, beispialstfeise Ge- 
webe von Augen, Darra, Niere, Him, Kara, Prostata, 
Lunge, Brust odar Leber, hiBtologische Objekttrager 
und alia moglichen Kombinatianan biervon urafasaen. 

23, Verwendung einea Varfabrens nach einem der voranste- 
aenden Anopriicha zur Diagnose und/oder Prognose 
naabteiligar BreigniaBe fur Pat Ian ten odar mdividu- 

30 en, wobei die Be nachteiligaa Kreignissa raindastena 

einer dar folgandan Kategorlen angahoreni unerv(ins da- 
te Arzneiirdtt elvirkungen / Xrebserkrankungen/ CWS- 
ffehlfuuk t iauea , Sch&den oder Krankheit; Aggressions- 
flyraptoma odar Verbal tenaatftrtmgen ; kliniaobe, poycho - 

35 logisahe nnd aoziale Btonsequenzen von GehixnachSdi- 

gungen? payohotiache StCruugeu und Pareonlicbkaita- 
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stonragen; Demons; und/oder assosiierte Syndrome; kar- 
diovaskulara Kranfcbeib, Fahlfunktioii trad Sahadigung* 
Felblfunktion, Sabadigung oder Xrankbait das gastzroin- 
fceshinalexi TXaktea; Fehlfunlcfcioa, Scbadlgung oder 
5 Krankboit des Atraungssystems? Varlafcxung, EntziJudong, 

Iofektibn, limnuxxitat und/oder Rekonvaleszeuz ; Fehl- 
funktlon, fle&adigtmg oder Kran3c±ie±t des Korpere als 
Abwaichung im JBnfcwioIcltuageprozese/ Feblftanktioa, 
Sch&digung oder Krankhait der Haufc, dear Muakeln, des 
10 BiodagewabBS odex- der Knoohen; endokrine void metabo- 

lise*© Feblrunktion, Schadigung oder Krankbait; Kop£- 
sahmanian oder sexuelle Feblrimktloxu 

24. Verweiidung sines Varfabxens nacb einem der voracaete- 
15 toAnaea Ausprftche rur CTnterscbeidung von Zellfcypen o- 

der Geweben oder our tfnfceraucbung dar Zelldifferen- 
ssi&rung. 

25. Kit, bestebend aus einera Biaulfit entbaltenen Rett- 

20 geua, denaturi erenden Reagenaien oder loaungsmitteln r 

sowie HadikalfiSngarrt und Erlmern szrur Hers fcel lung der 
Amplifikate, sowie eiae Anleitung zur Duxchf-CQirung 
eines Assays nach einem dar flnaprOcbe 1 bis 22. 
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1 



SEQUBWBPROTOKOLIi 



<UO> 



Eplgenaraios AG 



5 



<120> Vexfahrea rum Hachvieis yon Cyt03in-Methyll«rujQgan 

<130> E01/12O4/WO 

10 <1A0> 
<UX> 

15 <170> Pat oat In Ver. 2.4 

<2ao> 1 

<211> 28 
<212> PSA 
20 <Z13> KUnstiich* Soquojxa 

<220> 

<223> Beschreibung <Sar kttnatlichon Sequtma: Primer 
25 <400> a 

agggagtttfc ttttngggaa tagaggga ZS 

<2i0> 2 
30 <21t> 2B 
<212> DSR 

<213> KCLnstlicha Sequenx 
<220> 

35 <223> Beachraitjung dor kOnetliohen Seguaiizt Primer 



<A00> 2 

taatoccaaa acctcfcccac taoaacaa 



28 
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